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FOREWORD

The Autoclave Cure Process Development Final Test Report is submitted
in accordance with the requirements of DPD TM04. The requirement for
use of International Systems of Units has been waived for this document
per NASA DPD No. 716.

To: Lockheed Missiles & Space Company, Inc.
Missile Systems Division
One NASA Drive
Tuka, MS 38852-8999

From: Aerojet ASRM Division
One NASA Drive
Tuka, MS 38852-8998
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__ A

—_—

/ﬁunp

ASROJET 01 MAY 1992

ASRM Division
TABLE OF CONTENTS

1.0 INTRODUCTION 1

2.0 OBJECTIVE 1

3.0 SUMMARY 2

3.1 Test Sequence 2

3.2 Test Results 2

4.0 TECHNICAL DISCUSSION 2

4.1 TestPlan 2

4.2 Task 1 - Cure Cycle Profile Prediction
4.3 Tasks 2 Through 6
4.4 Data Analysis

5.0 CONCLUSIONS

6.0 RECOMMENDATIONS

® ® & & & &

7.0 LIST OF ATTACHMENTS

1314714 ASRM 3084.00/C






———

/

/

AzRbicT vy o
ASRM Division
LIST OF FIGURES

Figure 1. Insulation Autoclave Cure Process Development Logic Plan 1
Figure 2. Insulation Autoclave Cure Test Matrix 3
Figure 3. Pareto Analysis 4
Figure 4. Autoclave Cure Process Development Test Results 5
Figure 5. Typical Process Specimen Ready for Vulcanization 7
Figure 6. Recommended Evaluation of Production Upset Environments 9

s

ASRM 3084.00/C






T

/ -

3ENCORP
- =T TM04514-03
ASRM Division

1.0 INTRODUCTION

ASRM insulated segments will be autoclave cured following insulation pre-form installation and
stripwind operations. Following competitive bidding, Aerojet ASRM Division (AAD) Purchase
Order 100142 was awarded to American Fuel Cell and Coated Fabrics Company, Inc. (Amfuel),
Magnolia, AR, for subcontracted insulation autoclave cure process development in accordance with
AAD Statement of Work No. VLSPDT-015, Revision D, dated 26 August, 1991. Autoclave cure
process development test requirements were included in Task 3 of TMO05514, Manufacturing Process
Development Specification for Integrated Insulation Characterization and Stripwind Process Devel-
opment.

2.0 OBJECTIVE

The test objective was to establish autoclave cure process parameters for ASRM insulated segments.

As shown in the logic plan, Figure 1, six tasks were completed to: -

s Evaluate cure parameters that control acceptable vulcanization of ASRM Kevlar-filled
EPDM insulation material .

« Identify first and second order impact parameters on the autoclave cure process.

« Evaluate insulation material flow-out characteristics to support pre-form configuration

design.
Task 1 Task 2 Task 3 Task 4
Conduct Cure Preparation: Autoclave Cure:
Mathematical Process 18
Model Prediction Autoclave install Vacuum Subject Each |
of Required Cure Cure Test MaterialVEquipment insulated Specimen |
Cycle Profile Specimens to Each Insulated to Specitied Cure |
: Panel Parametors ‘
T R Bl A ek
Productivity
Center
Task 5 Task 6
Specimen Test: |
Propare Statement Data
of Work No. ILSPDT-022 Dissect After Reduction
to Define Cure r and Report |
Cure Cycle and
Prediction Requirements Test Specimens P ———— ol

B DRAnCa0ONIO

ASRM T8 01

Figure 1. Insulation Autoclave Cure Process Development Logic Plan

8/4/12 ASRM 3084.00
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3.0 SUMMARY
3.1 Test Sequence

A Taguchi-type statistical experiment was conducted using the L, orthogonal array shown in Figure
2. Amfuel prepared twenty 10-in. by 10-in. by 8-in.-thick Kevlar-filled EPDM insulation specimens
with imbedded thermocouples; eighteen were for the statistical experiment and two were spares in
the event an autoclave cure process upset occurred that would invalidate the test data.

After vacuum bagging and autoclave cure, each specimen was dissected and subjected to the
following evaluation tests:

¢ Compaction:
s Visual inspection for voids, delaminations, or other evidence of improper cure.
» Degree of Cure
* Shore A hardness measurements.
« Differential Scanning Calorimetry (DSC) in accordance with ASTM E794
« “Dog Bone” tensile tests in accordance with ASTM D412
* Degree of Flow
« Visual evaluation of flow pattern into an extrusion groove.
» Shrinkage Rate Assessment
e Measurements of shrinkage at specified time intervals after cure.

3.2 Test Results

The analysis effort was completed using analysis of variance (ANOVA), main effects, Least
Significant Difference (LSD), and Pareto analysis techniques. The Pareto analysis, Figure 3,
indicated the overall effect and importance of the factors on degree of cure. The results for the Pareto
analysis are based on the conclusions made from the shrinkage and tensile data only; elongation,
Shore A, and DSC datadid not provide clear discriminators for degree of cure. The baseline autoclave
cure cycle based on test result analyses and facility capabilities are shown in Figure 4.

3.2.1

The baseline cure cycle selected is based upon the data contained in this report, Yellow Creek
equipment capabilities, and experience gained curing ASRM 44010 insulation on the 48 inch motor
program and the 150 inch stripwinder pilot plant program (SWPP). Specific differences in the
baseline cure cycle and the test data are discussed below.

We sclected 325+ deg F based on 48 inch and 150 inch test article cure experience. Both programs
produced consistently acceptable parts using 325 deg F and the added 15 degrees allows improved
processing times in the autoclave. This is more important since the program has been reduced to a
single autoclave by funding constraints.

8/4/12 ASRM 3084.00
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FACTORS (Cure Parameters)

A B C D E F G H

1 1 1 1 1 1 1 1 1

2 1 1 2 2 2 2 2 2

3 1 1 3 3 3 3 3 3

JE 1 2 1 1 2 2 3 3

515 1 2 2 2 3 3 1 1

- 1 6 i 2 3 3 1 1 2 2

e [7 T 3 1 2 1 3 2 3

=18 1 3 2 3 2 1 3 1

Q|9 13 3 1 3 2 1 2

» | 10 2 1 1 3 3 2 2 i

= 2 1 2 1 1 3 3 2
- 2 2 1 3 2 2 1 1 3 -
E 2 2 1 2 3 1 3 2 "

e 2 2 2 3 1 2 1 3

= 2 2 3 1 2 3 2 1

2 2 3 1 3 2 3 1 2

2 3 2 1 3 1 2 3

2 3 3 2 1 2 3 1

FACTOR  DEFINITION

Temperature at vulcanization (T ), deg F
Length of time at Ta’ hours
Temperature at flowout (Tb)' deg F
Length of time at Ty, hours

Vacuum Level , In Hg

Pressure, psia

Heating rate, deg F/ min

Queue Humidity, time at RH

s 30 e
L
200 230 260
1 3 5

28.5 26.0 20.0

50 100 135

1 0.5 Maximum

4 8 12

Figure 2. Insulation Autoclave Cure Test Matrix
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= - T |8 18 E|l 3 04
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Figure 3. Pareto Analysis
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For hold time at vulcanization we selected a 2 hour minimum. This is the mid point of the data and
it also improves processing times.

The baseline flowout temperature is 250+ 10 deg F. Acceptable 48 inch and 150 inch article results
have been obtained at this level. Processing time is also slightly reduced at 250 deg F.

For flowout we selected 2 hours minimum. As above, acceptable results were seen on articles cured
at this level and processing times are significantly reduced.

23 in Hg minimum vacuum was selected as baseline. Thislevel has produced acceptable parts, results
in better processing timelines, and precludes needless Nonconformance Reports driven by artifi-
cially higher levels.

An autoclave pressure of 100 + 25, -0 psig was selected based on the capabilities of the Yellow Creek
autoclave. The autoclave in place has an upper limit of 150 psig and we desired sufficient margin

5o we did not have to operate at the upper limits of the equipment. 100 psig has produced acceptaple
48 inch and 150 inch components.

The baseline heating rate is defined over an hour span. Defining the rate within 1 deg F per minute
would result in needless nonconformances due to equipment capabilities.

4.0 TECHNICAL DISCUSSION
4.1 TestPlan

Autoclave cure process development task requirements were as follows:

e Task1- Cure cycle profile prediction
e Task?2- Testspecimen preparation

o Task3- Cure preparation

» Task4- Autoclave cure

e Task5- Specimen test

e Task6- Data reduction and report

Test requirements were defined in AAD Statement of Work No. ILSPDT-015, Revision D, dated
26 August, 1991, which is included as Attachment 1. Task 1 was accomplished at the MSFC
Productivity Center, using material and preliminary material property data furnished by AAD. Tasks
2 through 6 were subcontracted to Amfuel.

4.2 Task 1- Cure Cycle Profile Prediction

The Task 1 objective was to derive cure cycle profile predictions for ASRM Kevlar-filled EPDM
using thermal model analyses. These predictions then were used to update the experiment factors and
levels for the Task 4 autoclave cure test matrix.

8/4/12 ASRM 3084.00
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Figure 5. Typical Process Specimen Ready for Vuicanization

8/4/12 ASRM 3084 .00
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ASRM insulation cure cycle prediction requirements were defined in AAD Statement of Work No.
I/LSPDT-022, dated 15 March, 1991, and is included as Attachment 2. The Task 1 final report is
included as Attachment 3.

4.3 Tasks 2 Through 6

Tasks 2 through 6 were accomplished by Amfuel from August through December, 1991. Prior to
starting the required experiment matrix, Amfuel prepared and vulcanized several pathfinder
specimens to calibrate autoclave parameters and verify instrumentation. A typical specimen ready
for autoclave cure in shown in Figure 5.

Amfuel’s final report is included as Attachment 4.
4.4 Data Analysis

The 90 and 95%.confidence levels were used as .the criteria for determining if a parameter y4as
significant in the ANOVA. If there were significant parameters, the main effects plots were
generated; also the LSD technique was used to determine the optimum level for that parameter.

Visual inspection of all dissected specimens showed that full flow occurred into the extrusion
channel (Attachment 1, Figure 7) in all tests. This verified the excellent flow properties previously
evidenced in 12- and 48-inch motors, and in 150" test article S/N 3 recently autoclave cured at
Lockheed, Sunnyvale.

5.0 CONCLUSIONS

An insulation autoclave cure cycle baseline for subsequent material, component, and process
developments has been established (Figure 3).

6.0 RECOMMENDATIONS
As indicated in AAD Statement of Work No. /LSPDT-015, Attachment 1, Figure 1, logical follow-

on testing should include the following:

+ Establish allowable production tolerances of high impact process parameters and evaluate
effect of potential production upsets, as illustrated in Figure 6.
 Verify mechanical and bond system properties at tolerance extremes.

8/4/12 ASRM 3084.00
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7.0 LIST OF ATTACHMENTS

The following is a list of attachments included in this report:

Attachment Description

1 AAD Statement of Work No. /LSPDT-015, Revision D Insulation Cure
Process Development

2 AAD Statement of Work No. /LSPDT-022 ASRM Insulation Cure Cycle
Prediction Requirements

3 Task 1 ASRM Insulation Cure Cycle Prediction Final Report

4 Amfuel Report No. 1291-1, Test Report for Statement of Work I/LSPDT-
015, Revision D

S Analysis of Amfuel Test Data

8/4/12 ASRM 3084.00
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ATTACHMENT 1

AAD Statement of Work No. /LSPDT-015, Revision D,
Insulation Cure Process Development
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REVISION SHEET
Statement of Work I/LSPDT-015

REVISION RELEASE
LETTER DESCRIPTION OF CHANGE DATE

Original Release 1/25/91

A General - Revision A released to corract figure 2/9/91
references, and to clarify task require-
ments.

. Section 3.2, Material/Hardware/Equipment
Page 2.
« Revised estimated quantity of ASRM 44010
Insulation from 1000 to 2000 lbs.
» Added RC-3000-22 as alternative bleeder
cloth.

. Section 3.4, Task 2, Page 3
+ In 2nd paragraph, all references to Figure3
should be Figure 2.
» Added to 2nd paragraph:
" ... The supplier will provide a mold to hold
the sides of the rubber block in place during
bagging and cure operations.”

. Section 3.5, Task 3, Page 3
* Added:
"...or RC-3000-22..."

. Section 3.6, Task 4, Pages 3 and 4
« All references to Figure 4 should be Figure 3.
- Reference to Figure 5 should be Figure 4.

. Section 3.7.2, Degree of Cure, Pages 4 and 5
* Revise 3 places:
". . . dissected Section "A" . . " should be
"...dissected Section"B" . ."
« Reference to Figure 6 should be Figure 5.
« Reference to Figure 7 should be Figure 6.

. Section 3.7.4, Shrink Rate Assessment, Page 5
« ", .. dissected Section "B" . ." should be
". .. dissected Section "A" . ."







REVISION
LETTER

REVISION SHEET
Statement of Work I/LSPDT-015

DESCRIPTION OF CHANGE

RELEASE
DATE

(Continued)

. Section 3.7.4, Page 5 (continued)
» Added:
"Define points across dissected Section "A" as
shown in Figure 8. Measurements will be taken
across the same points at the specified inter-
vals after cooldown.”

. Section 3.8, Task 6, Page §
«". .. ship to AAD dissected Section "A" . . ."
was ". .. Section "B" . ."

. Figure 3, Sheet 2 of 3
Factors: E Vacuum Level at Ta
F Vacuum Level at Tb
Levels

1 2 3

-is- 285 26 20
-was- 26 18 10

9. Figure 6, Tensile Specimen Preparation, was
Figure 7.

10. Figure 7, Flow-Out Inspection, was Figure 6.

11. Added Figure 8, Shrink Rate Assessment

12. Figure 9, Schedule, was Figure 8.

1. Section 3.1, Page 1
*"...(Lp7 orthogonal array) was (Lzg .. ."

2. Section 3.2, Page 2
« "Insulation material will be provided by AAD . .*
was "Acceptable sources of supply defined in
Attachment 1°
+ Added HD-800 flim for vacuum bag material

3/15/91
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REVISION RELEASE
LETTER DESCRIPTION OF CHANGE DATE

. Section 3.4, Page 3

(Continued) | ° "The supplier will process 29 insulation auto-

clave cure test specimens . .." was "The

supplier will process 38 ..."

. Section 3.5, Page 3
« Added reference to HD-800 vacuum bag

maternial.

. Section 3.6, Page 4
 Second paragraph:
". . .each specimen will be assigned serial
numbers from1t027..." was ".. 1t036..7

. Figure 2, Sheet 2 of 2
» Location of thermocouple #4 is ~4.0-in. from top
of specimen -was- ~3.0-in.

. Figure 3, Sheets 1 and 2
» Reduced scope of cure test matrix from 38 to 27

tests.

. Figure 6
» Location of thermocouple #4 "Dogbone” tensile
sample cuting plane is ~4.0-in. from top of
specimen -was- ~3.0-in.

. Figure 9
- Adjusted schedule to reflect delay in Purchase
Order release.

10. Deleted Attachment 1.

11. General
* [Supplier name] was "supplier”

12. Figure 1, Logic
« In Task 2 box, "Process 29 .. ." was
"Process 38..."
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DESCRIPTION OF CHANGE

RELEASE
DATE

. Section 3.2, Page 2

. Section 3.4, Page 3

. Section 3.5, Page 3

. Figure 3.0, Sheet 2

. Figure 3.0, Sheet 3

. Figure 9

«HS-800 -was- HD-800

« Revised last paragraph to clarify pre-use
storage and start of autoclave cure operations.

- HS-800 or equivalent -was- HD-800

« Revised and added notes to clarify factor level
tolerances, measurements, and location.

 Made the vacuum bag leak check an optional
operation

« Revised schedule to reflect a completion date
of 27 Sept, 1991. Schedule revision due to
changes reflected in Ravision C, litem 3.

7/21/91

Original signed

by
DennisAdkins

Tom McCabe

D. Nachbar

. General

. Section 3.1, Page 1

. Section 3.4, Page 3

. Section 3.6, Page 4

» Amfuel -was- The [supplier]

» (Lygorthogonal array) -was- L 57

« "Amfuel will procaess 20 insulation specimens . . .
-was-
" .. 29 insulation specimens . . .”

« ... assigned serial numbers from 1to 18. ..
-was-
"..from1t027..."

8/26/91

Original signed
by

DennisAdkins

D. Nachbar







REVISION
LETTER

REVISION SHEET
Statement of Work /LSPDT-015

DESCRIPTION OF CHANGE

RELEASE
DATE

D

(Continued)

. Section 3.6, Page 4

- Revised wording of last paragraph to be
consistent with Note 6 in revised Figure 3,
Sheet 2, test matrix

. Section 6.0, Page 6

« "Testing will be completed and final report
submitted no later than 13 December, 1991"
-was-
" ...in accordance with Figure 9."

. Revised Figure 3, Sheets 1 and 2, to reflect
reduced scope matrix.

. Deleted Figure 9.
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STATEMENT OF WORK I/LSPDT - 015

INSULATION CURE PROCESS DEVELOPMENT
1.0 SCOPE

This Statement of Work defines the requirements for ASRM insulation
autoclave cure process development.

2.0 APPLICABLE DOCUMENTS

The following documents, the latest issue in effect, are a part of this
statement of work to the extent specified herein.

ASRM Specifications

ASRM-44010 Kevlar-Filled EPDM Insulation Material (Unvul-
' canized Stock)

ASTM Standards

ASTM D412 Test Methods for Rubber Properties in Tension

ASRM E794 Melting and Crystallizing Temperatures by Thermal
Analysis

3.0 REQUIREMENTS |B|D

3.1 Summary

This Statement of Work defines requirements to establish the
autoclave cure process parameters for ASRM insulated segments. A

Taguchi-type statistical experiment (L1g orthogonal array), will be |o
conducted. An overview of the task requirements are as follows:

Task 1 -  Cure cycle profile prediction
Task2- Test specimen preparation
Task3- Cure preparation

Task4 -  Autoclave cure

Task5- Specimen test

L L L 2 <L

1






Statement of Work No. /LSPDT-015
v Task6- Data reduction and report

An insulation autoclave cure process development logic plan is illustrated in
Figure 1.

3.2 Material/Hardware/Equipment

Amfuel will provide the following materials, hardware, and equipment
to accomplish the tasks defined herein.

ldentification

Number Description Quantity
ASRM 44010 (1) Insulation, Kevlar-Filled EPDM 2,000 Ibs A
. Mild Steel Test Panels AR to support

12", min x 12", min, with 0.5 required tasks
Extrusion Groove

TMI-939703 Pattern Cloth 200 ft2

Super 18 Airweave  Bleeder Cloth, Low Density 200 ft2 A

or R-3000-22 High Loft

HS-800 Vacuum Bag 200 ft2 c

GS43MR ' Tacky Tape 10 rolls

Range 0-5000F Thermocouple, Wire or Probe 220 (4 Spare)
TeflonTape 2rolls

()  Insulation material per ASRM 44010 will be provided by AAD. | B
Amfuel will define total quantity, sheet sizes, sheet thicknesses, and
on-dock delivery requirements
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Identification

Number Description Quantity
- Vacuum Equipment A/R to support

required tasks

- Autoclave Equipment A/R to support re-
quired tasks

3.3 Task 1 - Cure Cycle Profile Prediction

Aerojet ASRM Division (AAD) will derive a cure cycle profile
prediction using thermal model analyses. This prediction will be used to
establish the levels specified in the Task 4 experiment test matrix.

3.4 Task 2 - Test Specimen Preparation |A| B ID

Amfuel will process 20 insulation autoclave cure test specimens
as illustrated in Figure 2 and as defined in the following sections.

A 10" by 10" by 8" block of ASRM 44010 unvulcanized, calen-
dered, insulation will be layed-up on a teflon coated or taped mild steel
panel to the configuration defined in Figure 2. During layup, 6 thermo-
couples will be installed insofar as possible into the center of the insulation
section at the depths defined in Figure 2. Amfuel will provide a mold to hold
the sides of the rubber block in place during bagging and cure operations
to confine rubber flow within the boundary of the panel.

All ASRM insulation unvucalized stock will be stored at |C| D
40 degF until used, except when the exposure to humidity environments
are required. Autoclave cure operations will begin 5 to 6 hours after start of

insulation lay-up.
3.5 Task 3 - Cure Preparation IAI BIC
Install TMI-939703 pattern cloth, Super 18 Airweave or RC-

3000-22 bleeder cloth, and HS-800 or equivalent vacuum bag material over
the specimen and seal. Install required vacuum source and transducer to

3
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meet specified autoclave conditions. Vacuum level will be measured at the
cure specimen, not at the vacuum source.

Statement of Work No. /LSPDT-015

3.6 Task 4 - Autoclave Cure IAI B|o

Autoclave cure each specimen in accordance with the ex-
periment test matrix defined in Figure 3; definition of the factors (process
parameters) in the matrix are included in Figure 3.

Prior to autoclave cure, each specimen will be assigned serial
numbers from 1 to 18 to correspond with the test matrix. If an incident
occurs (i.e. loss of vacuum, equipment malfunction, loss of measurement,
etc.) that invalidates the data, repeat that specific experiment using a
replacement specimen.

During the cure cycle, the following measurements will be con-
tinuously recorded:

. Autoclave temperature
. Autoclave pressure
. Output of the 6 specimen thermocouples

Vacuum level at the specimen

The "gueue" facter humidity measurements will be recorded when material
is removed from 40 degF storage and all during specimen processing prior
to autoclave cure.

After the cure cycle, each specimen will be dissected as defined
in Figure 4.

3.7 Task 5 - Specimen Test

Autoclave cure will be assessed as follows:

3.7.1 Compaction Ip

Amfuel will visually inspect dissected sections;
record observations, such as voids, delaminations, or other evidence of

4






e

/

improper cure.

Statement of Work No. V/LSPDT-015

3.7.2 Degree of Cure A

Shore A hardness measurements will be taken on
dissected Section "B" from each specimen as defined in Figure 5.
Measurements will be taken on the section face that was adjacent to the
center of the specimen.

On samples taken from Section "B", conduct Dif-
ferential Scanning Calorimetry testing in accordance with ASTM E794.

Prepare and test tensile specimens from dissected
Section "B" as defined in Figure 6 and in accordance with ASTM D412,
3.7.3 Degree of Flow IA
AAD Manufacturing Engineering will evaluate the
extent of flow into the extrusion groove as illustrated in Figure 7.
3.7.4 Shrinkage Rate Assessment IA
Sample the shrinkage rate by measuring dissected
Section "A" 1-, 2-, 7-, and 14-days after cooldown. Define points across

dissected Section "A" as illustrated in Figure 8. Measurements will be
taken across the same points at the specified intervals after cooldown.

3.8 Task 6 - Data Reduction and Report |A| D

Amfuel will reduce all data to tabular format for each test, and
will include copies of all recorded measurements in a test report to AAD.
Three copies plus the original will be required. The [supplier] will package
and ship to AAD dissected Section "A" from each specimen tested. The
Amfuel will discard the remaining dissected sections.
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Statement of Work No. V/LSPDT-015

4.0 RESPONSIBILITY
4.1 Aerojet ASRM Division

AAD will be responsible for technical direction of the tasks
defined in this statement of work, and for accomplishment of Task 1,
Section 3.3 and the Degree of Flow evaluation, Task 5, Section 3.7.3.

4.2 AMFUEL

Amfuel will provide resources, equipment, and materials re-
quired for conduct of Tasks 2 through Task 6, and will be responsible for ad-
herence to all federal and local safety and environmental protection

procedures.

5.0 QUALITY ASSURANCE PROVISIONS
AAD quality assurance will provide source surveillance at the sup-

plier's facility primarily during conduct of Tasks 4 and 5 and as defined in
the Request for Quotation and/or the Purchase Order.

6.0 SCHEDULE

Testing will be completed and final report submitted |A| B|D
no later than 13 December, 1991.
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Attachment 1

Acceptable Sources of Supply for ASRM 44010 Insulation
Material:

v Burke Rubber, San Jose, California

v Master Processing, Long Beach, California

v RM Engineering Products, North Charleston,
South Carolina

Y Kirkhill Rubber, Brea, California
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FACTORS (Cure Parameters)

Q
v~

N o<W0 w M~ 0
~— - rr -

-
-

(N/S uawipads) Jaquinp 1so1

|o

Figure 3. Insulation Cure Test Matrix, Sheet 1 of 3
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FACTOR LEVEL

FACTOR DEFINITION 1 2 3
1]8 18
310tk I 3golM8l

A Temperature at vulcaniza-
tion (Ty), degF

, 218, 2] o (2118

B Length of time at Tb’ hours;
(1181 [118] [11[8]
C Temperature at flowout 200 230 260
(Ty), degF
[2181  [2I8] [2][8]
D Length of time at T, hours 1 3 5
[3] [3] [3]
E Vacuum Level , in Hg 28.5 ” 26.0 20.0
4
F Pressure, psia 50 100 135

Cooling Rate - Deleted

, : [5] (5] [5]
G Heating rate, degF / min 1 0.5 [7]

Queue Temperature - Deleted
[6] [6] [6]
H Queue Humidity, time at RH 4 8 12

[1] £ 10 deg F (best effort within equipment capability)
[2] + 15 minutes

[31 +0,-3.5 in. Hg

[4] . 5psia

[5] Average rate during heat-up based on autoclave air temperature; on cool down,
hold until lagging theromcouple is 200 degF

[6] Remove material from 40 degF storage into average 55% RH, 75 + 5 degF
environment and allow warm-up for indicated time intervals before preparing
specimen. Record start and stop time of specimen preparation.

7] Maximum equipment capability; record measured value

[8] Lagging thermocouple (i.e. most likely #4, Figure 2. Sheet 2)

Figure 3. Insulation Cure Test Matrix , Sheet 2 of 3






Statement of Work No. V/LSPDT-015

o]
[
o
3 S
I
Ay
| 8
Q
i s g
i o ~ 3
1 2 >
-
1 &’ 35
i o o
I ; 2
I 3 3 k-
O —mx (8]
l - 80 O
l (] c Kt < £
i T S EO i=
phos e | T&
| 23§ 0
i Cgo ‘s
> >
| \ 2
1
| .=
________ o.
---- E
-~y
T
- ------s-

——— — —— — — — — — — — —— — — —

300
5

0
4bep ‘ainjesadwal aAejooIny

S E—

(=] Qo
V)
eisd ‘ainssaid aAelooiny

100

Figure 3. Insulation Cure Test Matrix, Sheet 3 of 3






Statement of Work No. I/LSPDT-015

sjuswalinbay uonoassiq jaued pains/ pajeinsuj -y a1nbi4

X

5%
()\
&

X
)

i
N
N
SEXEIRAINS
X
%
S

e
¥
2

ot o%
sty lede

~

>
oty ety

X
4

(uonesoT]
92uaJ9jay) sajdnooounsay

0¢c~ oz~

oL~
suonoag asay] pleossig B

X







Statement of Work No. I/LSPDT-015

uawioads 1sa|
uonensuj paino jo uonoadsuj ssaupieH °c ainbi4

N3IWIO3AdS FHL 40 H3IN3D 3HL
Ol LN3OVrav 30V4 NO SINIWIHNSVIN TV INVL

(1 L133HS ‘v 34NOI) ° NOLLO3S

NO S1S31 SSANAHVH V HOHS LONANOD -

ov~ -t -

saoe|d €
S0 ~—>i —lf—t

_ll saoe|d £

0¢~







| v

Statement of Work No. /LSPDT-015

uoneiedaid uswioads ajisua] 9 ainbi4

uol}deg
wouy sojdwes ajIsual axel

G# sydnooouwisay] jo aueld
ajewnxosddy wouy sejdweg slsua] ,,auoqboq,, Z 1D q

9lewixoiddy woi4 sajdwes ajisuay ,,auoqboq., Z 1nD

P — =

-

Z# 9idnoosowsay ] jo eueld
s1ewnxoiddy wo.l4 sejdwes sjisua] ,,8uoqboq,, Z InD







Statement of Work No. /LSPDT-015

:wE.GQO 1S3
uonejnsuj paino jo uonaadsuj InO-moj4 "/ ainbi4

TINNVHO NOISNH.1X3
OLNI MOT14 40 IN3JIX3 ILVNIVAL

AL

-
Nrd

ainy 1vyy

~~~_~~~4

-

] ain) aloyag







ueld juswainseay)
Juswissassy ajey abexyuriys g ainbi4

Statement of Work No. /LSPDT-015







d

-015

Statement of Work No. I/LSPDT

d

a|npayos wawdojonag

$§S920.1d 8ino aAejoony uonensuj °6 ainbi4

»

avy o} woday |eurd hwqng

g ybnoiyy g sysey ajsjdwo)

(Kiaisuodsey avy) | ¥se ajeiduiog

19pIQ aseydind mmmo_um

p

SUOISIABY YIOM JO luBWaleIS

suotjeloNY) 10}0BAUCIANS UIEN]O

auUB|d pUB UoleN|BAT [e0Iuyoa |
uo paseg luswisnipy uonejony)

§10-1adS11 YoM JO Juswidjelg aseajay

teqvejLLjol 9z 612t 62







—

GeNCORP TMO04514-03

AcROJ=T 0l MAY 1992
ASRM Division _

ATTACHMENT 2

AAD Statement of Work No. /LSPDT-022,
ASRM Insulation Cure Cycle Prediction Requirements

13/4/14 ASRM 3084.00






STATEMENT OF WORK
NO. I/LSPDT -022

ASRM INSULATION CURE CYCLE PREDICTION

March, 1991

NeNCorpP

AcrOJ=1
ASRM Division

1 NASA Drive

Tuka, MS 38852-8998


















STATEMENT OF WORK
NO. /LSPDT - 022

ASRM INSULATION AUTOCLAVE
CURE CYCLE PREDICTION

Approved for Release

Gl i Sl

AAD Engineering AAD PDT’Man'ager

Lot &zf o 1 3/45/%/

LMSC SE&! (SE)







=

/

REVISION SHEET
Statement of Work I/LSPDT-022

REVISION RELEASE
LETTER DESCRIPTION OF CHANGE DATE

Original Release 3/15/91







—

STATEMENT OF WORK VLSPDT - 022

ASRM INSULATION AUTOCLAVE CURE CYCLE PREDICTION

1.0 SCOPE

This Statement of Work provides the data needed to accomplish an
autoclave cure cycle prediction for ASRM insulation as installed in a 150-
in.-dia dome process development test article. This data will be used to
support ASRM insulation autoclave cure process development defined in
Aerojet ASRM Division (AAD) Statement of Work I/LSPDT-015.

2.0 APPLICABLE DOCUMENTS

The following documents, the latest issue in effect, are a part of this
statement of work to the extent specified herein:

AAD Drawings
3802001 150" Insulated Dome Process Development Test Article

3.0 REQUIREMENTS

3.1 Summary

As illustrated In the ASRM insulation autoclave cure process
development logic plan, Figure 1, the initial task is to derive an
autoclave cure cycle prediction. This task will provide a predicted
temperature for component flowout and vulcanization, and the time at
temperature required to achieve acceptable cure. This data will be used
as the starting factors (cure parameters) and nominal levels in the cure

statistical experiment design.

The Insulation configuration for cure prediction is defined in
AAD Drawing 3802001.

This analytical prediction task effort will not exceed 100 labor
hours.

3.2 ASRM Insulation Thermal Data

Available thermal data for the ASRM insulation formulation is






T

/

provided in the Attachment. Technical AAD contact is W.F.S. (Bill) Tam,
(916) 355-4810.

4.0 SCHEDULE

Statement of Work No. /LSPDT-022

The insulation autoclave cure process development schedule Is
shown in Figure 2. Insulation autoclave cure prediction Is needed by the
week ending 26 April, 1991, to support final definition of the statistical

experiment matrix.
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Attachment

Available Thermal Property Data for ASRM
Insulation Material
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I. Introductio

This report is compiled to provide the test results in
compliance with Section 3.8, Task 6 of SOW I/LSPDT-015 Rev
D. The following results are presented:

American Fuel Cell & Coated Fabrics Company
Report No. 1291-1

A. Shore A Hardness Measurements

B. Shrinkage Rate Measurements

C. Differential Scanning Calorimetry Results
D. Tensile Results

E. Visual Inspection

In accordance with Purchase Order 100142, vendor note 1,
Amfuel conducted a Taguchi-type statlstlcal experiment to
define any critical process parameters. The results of this
experiment are also included as an addendum to this report.

II. SHOR HARDNESS MEASUREMENT

Shore A measurements were performed IAW Sectlon 3.7.2 and
Figure 5 of SOW I/LSPDT-015 Rev D.

PT1 PT2 PT3 PT4 PI5 PT6 PT7 PT8 PI9 PTI0 PT1l PTI12
78 78 77 79 79 80 80 80 79 81 80 80
77 77 78 78 80 79 80 80 80 79 79 79
79 80 79 80 80 80 80 80 80 79 80 80
77 77 79 79 79 80 80 80 81 82 81 81
79 79 80 80 79 80 81 80 79 79 80 80
76 78 79 80 80 79 78 79 79 80 80 80
78 78 78 79 79 80 81 80 78 79 80 80
80 81 80 80 80 79 81 79 80 80 79 79
78 80 78 78 79 79 79 79 78 78 80 80
10 79 80 81 80 80 79 79 80 81 80 79 8l
11 78 78 78 77 78 78 80 78 79 80 78 79
12 79 79 80 80 80 80 80 80 79 79 79 80
13 79 78 79 80 80 79 80 79 80 80 80 80
14 79 78 77 79 79 79 79 80 79 80 81 80
15 79 80 80 80 78 80 80 81 81 80 81 81l
16 77 78 80 80 79 78 79 79 80 80 79 80
17 77 79 79 80 80 80 80 80 78 79 80 80
18 79 79 78 80 80 81 80 80 80 81 80 80

OV ~J0\V WM HE

AVG 78 79 79 79 79 79 80 80 79 80 80 80
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ITI. SHRINKAGE RATE MEASUREMENTS

Shrinkage rate measurements were performed IAW Section 3.7.4
and Figure 8 of SOW I/LSPDT-015 Rev D. The following
initial dimensions were used for all 18 samples:

Initial measurement for Pts 1-2 is 8.000 inches.
Initial measurement for Pts 3-4 is 1.500 inches.
Initial measurement for Pts 5-6 is 7.000 inches.
Percentage formula: (1-(Actual/Initial))*100.

Shrinkage Measurement at 1 Day

# Pt 1-2 Pt 3-4 Pt 5-6
Actual Percent Actual Percent  Actual Percent
1 7.999 .013 1.499 .067 6.992 .114
2 7.999 .013 1.499 .067 6.988 171
3 7.998 .025 1.497 .200 6.997 .043
4 7.994 .075 1.496 .267 6.983 .243
5 7.998 .025 1.498 .133 6.998 .029
6 7.993 .088 1.499 .067 6.980 .286
7 7.996 .050 1.499 .067 6.984 .229
8 7.987 .163 1.491 .600 6.984 .229
9 7.992 .100 1.498 .133 6.984 .229
10 7.998 .025 1.499 .067 6.992 .114
11 7.999 .013 1.499 .067 6.982 . 257
12 7.996 .050 1.499 .067 6.993 .100
13 7.997 .038 1.497 .200 6.994 .086
14 7.997 .038 1.499 .067 6.992 .114
15 7.997 .038 1.499 .067 6.996 .057
16 7.998 .025 1.499 .067 6.996 .057
17 7.998 .025 1.499 .067 6.997 .043
18 7.996 .050 1.496 .267 6.991 .129
AVG 7.996 . 047 1.498 .141 6.990 .140
Shrinkage Measurement at 2 Days
3 Pt 1-2 Pt 3-4 ' Pt 5-6
Actual Percent Actual Percent Actual Percent

1 7.997 .038 1.498 .133 6.983 .243
2 7.992 .100 1.496 267 6.980 .286
3 7.994 .075 1.492 .533 6.990 .143
4 7.988 .150 1.486 .933 6.943 .814
5 7.992 .100 1.496 .267 6.991 .129
6 7.987 163 1.497 .200 6.974 .371
7 7.988 .150 1.496 .267 6.963 .529
8 7.985 .188 1.482 1.20 6.972 .400
9 7.975 .313 1.489 .733 6.978 .314
10 7.994 .075 1.486 .933 6.987" .186
11 7.996 . 050 1.497 .200 6.976 .343
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12 7.992 100 1.498 .133 6.984 .229
13 7.994 .075 1.492 .533 6.981 271
14 7.992 .100 1.498 .133 6.986 .200
15 7.992 .100 1.497 .200 6.991 .129
16 7.993 .C88 1.496 . 267 6.987 .186
17 7.997 .038 1.498 .133 6.991 .129
18 7.989 .138 1.492 .533 6.982 .257
AVG 7.991 113 1.494 .422 6.980 .287

Shrinkage Measurement at 7 Days

3 Pt 1-2 Pt 3-4 Pt 5-6
Actual Percent Actual Percent Actual Percent
1 7.992 .100 1.489 .733 6.962 .543
2 7.987 .163 1.493 .467 6.969 .443
3 7.988 .225 1.489 1.20 6.980 1.41
4 7.982 .225 1.482 1.20 6.901 1.41
5 7.983 .213 1.488 .800 6.972 .400
6 7.976 .300 1.493 .467 6.966 .486
7 7.986 .175 1.489 .733 6.956 .629
8 7.981 .238 1.469 2.07 6.969 .443
9 7.967 .413 1.486 .933 6.974 .371
10 7.990 .125 1.486 .933 6.964 .514
11 7.988 .150 1.489 .733 6.970 .429
12 7.985 .188 1.495 .333 6.980 .286
13 7.983 .213 1.485 1.00 6.976 .343
14 7.986 .175 1.493 .467 6.972 .400
15 7.988 .150 1.494 .400 6.980 .286
16 7.987 .163 1.486 .933 6.979 .300
17 7.988 .150 1.490 .667 6.968 .457
i8 7.980 .250 1.484 1.07 6.964 .514
Shrinkage Measurement at 14 Days
3 Pt 1-2 Pt 3-4 Pt 5-6
Actual Percent Actual Percent Actual Percent

1 7.988 .150 1.482 1.20 6.950 .714
2 7.983 .213 1.483 1.33 - 6.963 .529
3 7.985 .188 1.485 1.00 6.971 .414
4 7.978 .275 1.476 1.60 6.888 1.60
5 7.980 .250 1.487 .876 6.967 .471
6 7.971 .363 1.483 1.33 6.894 1.51
7 7.984 .200 1.485 1.00 6.951 .700
8 7.956 .550 1.458 2.80 6.964 .514
9 7.957 .538 1.452 3.20 6.968 .457
10 7.986 .175 1.481 1.27 6.952 .686
11 7.986 .175 1.483 1.33 6.967 .471
12 7.982 .225 1.491 .600 6.976 .343
13 7.979 - .263 1.482 1.20 6.969 .443

14 7.980 .250 1.490 .667 6.960 .571
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7.980 .250 1.490 .667 6.961 .557
7.985 .188 1.480 1.33 6.974 371
7.986 .175 1.481 1.27 6.959 .586
7.978 .275 1.482 1.20 6.960 .571
D ERENTIAL SCANNING R

Differential Scanning Calorimetry testing was performed IAW
Section 3.7.2 of SOW I/LSPDT-015 Rev D, and ASTM E794, and
further clarification from Bill Tam, Aerojet. Hardcopy
printouts of each scan are included in the addendum.

RESULT Deq/C (Glass Transition Temperature)
-43.65
-44.20
-42.25
-43.53
-43.93
-44.90
-41.33
-44.68
-43.39
-43.82
-44.25
-45.61
-45.00
-42.89
-41.99
-43.47
-44.01
-43.45
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v. TENSILE RESULTS

Tensile tests were performed IAW Section 3.7.2 and Figure 6
of SOW I/LSPDT-015 Rev D, and ASTM D412. In the following
table, "-A" results are from a sample taken above the plane
shown in Figure 6 and "-B" results are from a sample taken
below the plane. -

TENSILE (I.BS/SQ IN)

$ #2-A #2-B #4-2 4-B #5-a #5-B

2849 2554 2617 2691 1925 2819
2 2723 2782 3000 2409 2562 2829
3 2815 2800 2937 2100 1140 2805
4 2884 2791 2791 2857 2809 2322
5 2530 2267 2444 2625 2878 2553
6 2876 2756 2778 2652 2747 2543
7 2829 2718 2851 2841 1802 2483
8 2450 2860 2622 2674 2568 2382
9 2899 2488 2844 2649 2372 2200
10 2691 2469 2769 2634 2231 2056
11 1462 1756 2436 2575 2675 1827
12 2434 2346 2675 2585 2675 2456
13 2222 1855 1928 1951 2000 1675
14 1976 1926 1775 1835 1852 1747
15 2557 2394 2337 2543 2244 2341
16 2565 2346 1951 2262 2220 2597
17 2069 2456 2120 1853 1812 2050

18 2568 2617 2410 2526 2325 2195
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ELONGATION (PERCENT)

1291-1

2=A 2-B 4-A 4-B 5-2 5-B
20 20 20 20 15 20
20 20 20 20 20 20
20 20 20 15 20 20
20 20 20 20 20 20
20 20 20 20 20 15
20 20 20 20 20 20
30 20 20 20 20 20
20 20 20 20 20 20
15 20 20 20 15 20
20 20 15 20 15 20
15 30 15 20 20 20
20 20 20 20 20 20
20 20 20 20 20 20
20 20 20 20 20 20
20 20 20 20 20 20
20 20 20 15 20 20
20 20 15 20 20 20
40 30 30 30 15 15
VISU S ON P

All samples were visually inspected after cure and after
dissection for voids and any other unusual results. No
voids were found in any of the samples. The only unusual
findings were some cracks which were evident in some of the
discarded sections that were several weeks old.
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* * T
* TABLE OF AVERAGES Date: 01-15-19G2 *
*

* AMFUEL

****************************************************************************

*

EXPERIMENT ID: Shrink 1-2 1d RESPONSE: % shrink
DEPARTMENT: Amfuel UNITS OF MEAS.:

SET UP BY: C. Marshall SAMPLING METHOD:

RECORDED BY: crm NO. OF SAMPLES TO TEST: 1
FIXED SETUP:

SPECIAL INSTRUCTIONS:
UNITS OF AVERAGES:

#% SOURCE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4
1 Vulc Temp 0.061333 0.033556

2 Vulc Time 0.023167 0.050333 0.068833

3 Flow Temp 0.037667 0.046167 0.058500

4 Flow Time 0.044000 0.037667 0.060667

5 Vacuum Level 0.042000 0.060667 0.039667

6 Pressure 0.062833 0.050167 0.029333

7 Heating Rate 0.041833 0.039833 0.060667

- Queue Humidity 0.052333 0.046167 0.043833
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* *

* ANALYSIS OF VARIANCE (ANOVA) Date: 01-15-1992 *

* AMFUEL *
*

wxkkhkkkhkhhkdkhkkhkkkhkhkkkktrhkhhkhhkhkhkhhkhhhkhkhhhhkhkhhhkhkhkhkkhkkdkhhhkkhkhkhhkhkhkhhhhkhhki

EXPERIMENT ID: Shrink 1-2 1d RESPONSE: % shrink

DEPARTMENT: Amfuel UNITS OF MEAS.:
SET UP BY: C. Marshall SAMPLING METHOD:
RECORDED BY: crm NO. OF SAMPLES TO TEST: 1

FIXED SETUP: ,
SPECIAL INSTRUCTIONS:

% %

$# Source SS d.f MS F Alpha Contrib
1 Vulc Temp 0.003472 1 0.003472 1.33 > 25% 3.44
2 Vulc Time 0.006331 2 0.003166 1.21 > 25% 4.43
3 Flow Temp 0.001317 2 0.000658 0.25 > 25% 0.00
4 Flow Time 0.001694 2 0.000847 0.32 > 25% 0.00
5 Vacuum Level 0.001590 2 0.000795 0.30 > 25% 0.00
6 Pressure 0.003433 2 0.001717 0.66 > 25% 0.00
7 Heating Rate 0.001585 2 0.000793 0.30 > 25% 0.00
8 Queue Humidity 0.000231 2 0.000116 0.04 > 25% 0.00

ERROR 0.005230 2 0.002615 92.13

TOTAL 0.024884 17
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* OPTIMAL COMBINATION Date: 01-15-1992 *
* AMFUEL *
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EXPERIMENT ID: Shrink 1-2 1d RESPONSE: % shrink
DEPARTMENT: Amfuel UNITS OF MEAS.:

SET UP BY: C. Marshall SAMPLING METHOD:

RECORDED BY: crm NO. OF SAMPLES TO TEST: 1

FIXED SETUP:
SPECIAL INSTRUCTIONS:

UNITS OF AVERAGES:

CRITERIA: MAXIMIZE RESPONSE
## FACTOR LEVEL SETUP COMMENT
1 Vulc Temp - NOT CRITICAL
2 Vulc Time - NOT CRITICAL
3 Flow Temp - NOT CRITICAL
4 Flow Time - NOT CRITICAL
5 Vacuum Level - NOT CRITICAL
6 Pressure - NOT CRITICAL
7 Heating Rate - NOT CRITICAL
Queue Humidity - NOT CRITICAL

OPTIMAL RESPONSE:

OPTIMAL: 0.047444
USING 95% CONFIDENCE: -0.004412 TO 0.099301

USING 99% CONFIDENCE: -0.072180 TO 0.167069
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* TABLE OF AVERAGES Date: 01-15-1992 *
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RESPONSE: % Shrink
UNITS OF MEAS.:
SAMPLING METHOD:

NO. OF SAMPLES TO TEST: 1

Shrink 3-4 1d
Amfuel
C. Marshall

EXPERIMENT ID:
DEPARTMENT:
SET UP BY:

RECORDED BY:

FIXED SETUP:
SPECIAL INSTRUCTION

UNITS OF AVERAGES:

crm

S:

#4 SOURCE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4
1 Vulc Temp 0.177889 0.104000

2 Vulc Time 0.089167 0.133500 0.200167

3 Flow Temp 0.122500 0.166833 0.133500

4 Flow Time 0.111333 0.133500 0.178000

5 Vacuum Level 0.100333 0.189167 0.133333

6 Pressure 0.178000 0.144667 0.100167

7 Heating Rate 0.089000 0.067000 0.266833

] Queue Humidity 0.200167 0.100167 0.122500
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* ANALYSIS OF VARIANCE (ANOVA)

* AMFUEL
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EXPERIMENT ID:

Shrink 3-4 1d

RESPONSE:

Date:

T

01-15-1992

% Shrink

ok d ki dkkkk

*

*
*
*
*

DEPARTMENT: Amfuel UNITS OF MEAS.:

SET UP BY: C. Marshall SAMPLING METHOCD:

RECORDED BY: crm NO. OF SAMPLES TO TEST: 1

FIXED SETUP:

SPECIAL INSTRUCTIONS:

% %

## Source SS d.f MS F Alpha Contrib
1 Vulc Temp 0.024568 1 0.024568 6.25 25% 6.66
2 Vulc Time 0.037462 2 0.018731 4.77 25% 9.56
3 Flow Temp 0.006395 2 0.003198 0.81 > 25% 0.00
4 Flow Time 0.013832 2 0.006916 1.76 > 25% 1.93
5 Vacuum Level 0.024196 2 0.012098 3.08 25% 5.27
6 Pressure 0.018299 2 0.0091459 2.33 > 25% 3.37
7 Heating Rate 0.144084 2 0.072042 18.33 10% 43.98
8 Queue Humidity 0.033062 2 0.016531 4.21 25% 8.14

ERROR 0.007861 2 0.003931 21.10
TOTAL 0.309759 17

/
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* OPTIMAL COMBINATION Date: 01-15-1992 *
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EXPERIMENT ID: Shrink 3-4 1d RESPONSE: $ Shrink
DEPARTMENT: Amfuel UNITS OF MEAS.:

SET UP BY: C. Marshall SAMPLING METHOD:

RECORDED BY: crm NO. OF SAMPLES TO TEST: 1

FIXED SETUP:
SPECIAL INSTRUCTIONS:

UNITS OF AVERAGES:

CRITERIA: MAXIMIZE RESPONSE
## FACTOR LEVEL SETUP COMMENT
1 Vulc Temp - NOT CRITICAL
2 Vule Time - NOT CRITICAL
3 Flow Temp - NOT CRITICAL
4 Flow Time - NOT CRITICAL )
5 Vacuum Level - NOT CRITICAL .
6 Pressure - NOT CRITICAL o
7 Heating Rate - NOT CRITICAL
Queue Humidity - NOT CRITICAL

OPTIMAL: 0.140944
USING 95% CONFIDENCE: 0.077369 TO 0.204520
USING 99% CONFIDENCE: -0.005714 TO 0.287603
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* TABLE OF AVERAGES Date: 01-15-1992 *
* AMFUEL *
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EXPERIMENT ID: Shrink 5-6 1d RESPONSE: % Shrink

DEPARTMENT: Amfuel UNITS OF MEAS.:
SET UP BY: C. Marshall SAMPLING METHOD:
RECORDED BY: crm NO. OF SAMPLES TO TEST: 1

FIXED SETUP:
SPECIAL INSTRUCTIONS:

UNITS OF AVERAGES:

4 SOURCE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4
1 Vulc Temp 0.174778 0.106333

2 Vulc Time 0.133167 0.135833 0.152667

3 Flow Temp 0.140500 0.140500 0.140667

4 Flow Time 0.157167 0.124000 0.140500

5 Vacuum Level 0.188167 0.142833 0.090667

6 Pressure 0.143000 0.166667 0.112000

7 Heating Rate 0.107167 0.150000 0.164500

] Queue Humidity 0.112000 0.181000 0.128667
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* ANALYSIS OF VARIANCE (ANOVA) Date: 01-15-1992 *

* AMFUEL *
*

.A***********************************************************?**************

EXPERIMENT ID: Shrink 5-6 1d RESPONSE: _ $ Shrink

DEPARTMENT: Amfuel UNITS OF MEAS.:
SET UP BY: C. Marshall SAMPLING METHOD:
RECORDED BY: crm NO. OF SAMPLES TO TEST: 1

FIXED SETUP:
SPECIAL INSTRUCTIONS:

% %

4 Source ss d.f MS F Alpha Contrib
1 Vulc Temp 0.021081 1 0.021081 1.30 > 25% 4.01
2 Vulc Time 0.001342 2 0.000671 0.04 > 25% 0.00
3 Flow Temp 2.0862E-07 2 1.0431E-07

. 0.00 > 25% 0.00
4 Flow Time 0.003300 2 0.001650 0.10 > 25% 0.00
5 Vacuum Level 0.028565 2 0.014283 0.88 > 25% 0.00
6 Pressure 0.009019 2 0.004510 0.28 > 25% 0.00
7 Heating Rate 0.010664 2 0.005332 0.33 > 25% 0.00
2 Queue Humidity 0.015555 2 0.007778 0.48 > 25% 0.00
ERROR 0.032388 2 0.016194 95.99
TOTAL 0.121914 17

C -2
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* OPTIMAL COMBINATION

* AMFUEL
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EXPERIMENT 1ID: Shrink 5-6 1d

DEPARTMENT: Amfuel
SET UP BY: C. Marshall
RECORDED BY: crm

FIXED SETUP:
SPECIAL INSTRUCTIONS:

UNITS OF AVERAGES:

T .

*
Date: 01-15-1992 *
*
*
*

RESPONSE: $ Shrink
UNITS OF MEAS.:

SAMPLING METHOD:

NO. OF SAMPLES TO TEST: 1

CRITERIA: MAXIMIZE RESPONSE
## FACTOR LEVEL SETUP COMMENT
1 Vulc Temnmp - NOT CRITICAL
2 Vule Time - NOT CRITICAL
3 Flow Temp - NOT CRITICAL
4 Flow Time - NOT CRITICAL
5 vacuum Level - NOT CRITICAL
6 Pressure - NOT CRITICAL
-

Heating Rate
Queue Humidity

- NOT CRITICAL
- NOT CRITICAL

o s s s s 2 e S g s S S v S e s
3 3

OPTIMAL:
USING 95% CONFIDENCE:

USING 99% CONFIDENCE:

0.140556
0.011511 TO
-0.157129 TO

0.269601
0.438240

\
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* TABLE OF AVERAGES

* AMFUEL

Date:

01-1
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*
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EXPERIMENT 1ID: Shrink 1-2 2d RESPONSE: % Shrink
DEPARTMENT: Amfuel UNITS OF MEAS.:

SET UP BY: C. Marshall SAMPLING METHOD:

RECORDED BY: crm NO. OF SAMPLES TO TEST: 1

FIXED SETUP:
SPECIAL INSTRUCTIONS:

UNITS OF AVERAGES:

#4 SOURCE

Vulc Temp

Vulc Time

Flow Temp

Flow Time
Vacuum Level
Pressure
Heating Rate
Queue Humidity

B JO U WA

0.141889
0.073000
0.096000
0.114833
0.106500
0.100333
0.123167
0.106500

0.084889
0.114667
0.096000
0.110500
0.121000
0.146000
0.104333
0.131500

LEVEL 3

0.152500
0.148167
0.114833
0.112667
0.093833
0.112667
0.102167

LEVEL 4
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*
* ANALYSIS OF VARIANCE (ANOVA)
* AMFUEL

EXPERIMENT ID: Shrink 1-2 24 RESPONSE: % Shrink

DEPARTMENT: Anmfuel UNITS OF MEAS.:

SET UP BY: C. Marshall SAMPLING METHOD:

RECORDED BY: crm NO. OF SAMPLES TO TEST: 1
FIXED SETUP:

SPECIAL INSTRUCTIONS:

% %

## Source SS d.£f MS F Alpha Contrib
1 Vulc Temp 0.014621 1 0.014621 2.16 > 25% 10.83
2 Vulc Time 0.018975 2 0.009488 1.40 > 25% 7.50
3 Flow Temp 0.010885 2 0.005443 0.80 > 25% 0.00
4 Flow Time 7.5147E-05 2 3.7573E-05

- 0.01 > 25% 0.00

5 Vacuum Level - 0.000635 2 0.000318 0.05 > 25% 0.00

6 Pressure 0.009698 2 0.004849 0.72 > 25% 0.00

7 Heating Rate 0.001069 2 0.000534 0.08 > 25% 0.00

R Queue Humidity 0.003008 2 0.001504 0.22 > 25% 0.00

ERROR 0.013539 2 0.006769 81.67
TOTAL 0.072506 17
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* OPTIMAL COMBINATION Date: 01-15-1992 *
* AMFUEL *
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EXPERIMENT ID: Shrink 1-2 24 RESPONSE: % Shrink
DEPARTMENT: Amfuel UNITS OF MEAS.:

SET UP BY: C. Marshall SAMPLING METHOD:

RECORDED BY: crm NO. OF SAMPLES TO TEST: 1

FIXED SETUP:
SPECTIAL INSTRUCTIONS:

UNITS OF AVERAGES:

CRITERIA: MAXIMIZE RESPONSE

## FACTOR LEVEL SETUP COMMENT

1 Vulc Temp - NOT CRITICAL

2 Vulc Time - NOT CRITICAL

3 Flow Temp - NOT CRITICAL

4 Flow Time - NOT CRITICAL L
5 Vacuum Level - NOT CRITICAL

6 Pressure - NOT CRITICAL

7 Heating Rate - NOT CRITICAL  _

Queue Humidity - NOT CRITICAL

OPTIMAL RESPONSE:

OPTIMAL: 0.113389

USING 95% CONFIDENCE: 0.029955 TO 0.196823
USING 99% CONFIDENCE: -0.079079 TO 0.305856
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Date: 01-15-1992

* TABLE OF AVERAGES
* AMFUEL

khkhkhhkhhkhhkhkhkhhkhhkhhkhkhhhhkhkhhkhdhhhkhkhhhkkhkhkhhhkhkdhdhhkhhkhkhkhhhhhhhkhhbhhhhhhdhhdhhhiii

* * * *

EXPERIMENT ID: Shrink 3-4 2d RESPONSE: % Shrink

DEPARTMENT: Amfuel UNITS OF MEAS.:
SET UP BY: C. Marshall SAMPLING METHOD:
RECORDED BY: crm NO. OF SAMPLES TO TEST: 1

FIXED SETUP:
SPECIAL INSTRUCTIONS:

UNITS OF AVERAGES:

## SOURCE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4
1 Vulc Temp 0.503667 0.340556

2 Vulc Time 0.366500 0.377667 0.522167

3 Flow Temp 0.511000 0.366667 0.388667

4 Flow Time 0.388667 0.333333 0.544333

5 Vacuum Level 0.244333 0.500000 0.522000

6 Pressure 0.388667 0.588667 0.289000

7 Heating Rate 0.277667 0.333333 0.655333

] Queue Humidity 0.544333 0.366667 0.355333
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ANALYSIS OF VARIANCE (ANOVA)

AMFUEL

Date:

01-15-1992

*
*
*
*
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EXPERIMENT ID:
DEPARTMENT:
SET UP BY:
RECORDED BY:

Amfuel

crm

FIXED SETUP:
SPECIAL INSTRUCTIONS:

Shrink 3-4 24

C. Marshall

_ _RESPONSE:
UNITS OF MEAS.:
SAMPLING METHOD:

% Shrink

NO. OF SAMPLES TO TEST: 1

e
3

Source

%
Contrib

—— T —— W — — T T TN WS S S S S — — S ————— — S D G S P P D GEP SED TN GES NS S S S D NS SN DN S TN WES SER SN S Gmr WD WS S W W G R VT Ymy e EP WS NS W WS W S -

VOO WN

Vulc Temp

Vulc Time

Flow Temp

Flow Time
Vacuum Level
Pressure
Heating Rate
Queue Humidity
ERROR

TOTAL

0.119724
0.090474
0.072563
0.143630
0.285897
0.279468
0.498830
0.134830
0.213830
1.839247

-

NNNNONND NN

0.119724
0.045237
0.036282
0.071815
0.142948
0.139734
0.249415
0.067415
0.106915

%

F Alpha
1.12 > 25%
0.42 > 25%
0.34 > 25%
0.67 > 25%
1.34 > 25%
1.31 > 25%
2.33 > 25%
0.63 > 25%
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* OPTIMAL COMBINATION
* AMFUEL

*
Date: 01-15-1992 *
*
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EXPERIMENT ID: Shrink 3-4 2d

DEPARTMENT : Amfuel
SET UP BY: C. Marshall
RECORDED BY: crm

FIXED SETUP:
SPECIAL INSTRUCTIONS:

UNITS OF AVERAGES:

RESPONSE:

% Shrink

UNITS OF MEAS.:
SAMPLING METHOD:
NO. OF SAMPLES TO TEST: 1

CRITERIA: MAXIMIZE RESPONSE
## FACTOR LEVEL SETUP COMMENT
1 Vulc Temp - NOT CRITICAL
2 Vulc Time - NOT CRITICAL
3 Flow Temp - NOT CRITICAL i}
4 Flow Time - NOT CRITICAL
5 Vacuum Level - NOT CRITICAL
6 Pressure - NOT CRITICAL
7 Heating Rate - NOT CRITICAL
Queue Humidity - NOT CRITICAL
OPTIMAL RESPONSE:
OPTIMAL: 0.422111
USING 95% CONFIDENCE: 0.090533 TO 0.753690
USING 99% CONFIDENCE: -0.342783 TO 1.187005
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*
TABLE OF AVERAGES

*
* AMFUEL
-

Date:

01-1
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*
*
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EXPERIMENT ID: Shrink 5-6 2d RESPONSE: % Shrink
UNITS OF MEAS.:

DEPARTMENT: Amfuel
SET UP BY: C. Marshall SAMPLING METHOD:
RECORDED BY: crm NO. OF SAMPLES TO TEST: 1

FIXED SETUP:
SPECIAL INSTRUCTIONS:

UNITS OF AVERAGES:

## SOURCE

1 Vulc Temp
2 Vulc Time

3 Flow Temp

4 Flow Time

5 Vacuum Level

6 Pressure

7 Heating Rate

8 Queue Humidity

0.358778
0.238333
0.371500
0.328667
0.323833
0.273833
0.216833
0.224000

0.214444
0.319000
0.247833
0.283500
0.340667
0.342833
0.271667
0.295167

0.302500
0.240500
0.247667
0.195333
0.243167
0.371333
0.340667
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* ANALYSIS OF VARIANCE (ANOVA) Date: 01-15-1992 *
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EXPERIMENT ID: Shrink 5-6 2d RESPONSE: % Shrink

DEPARTMENT: Amfuel UNITS OF MEAS.:
SET UP BY: C. Marshall SAMPLING METHOD:
RECORDED BY: crm NO. OF SAMPLES TO TEST: 1

FIXED SETUP:
SPECIAL INSTRUCTIONS:

% %

#4 Source SS d.f MS F Alpha Contrib
1 Vulc Tem 0.09374 1 0.093744 2.78 25% 12.24
2 Vulc Time 0.021793 2 0.010897 0.32 > 25% 0.00
3 Flow Temp 0.065016 2 0.032508 0.96 > 25% 0.00
4 Flow Time 0.019770 2 0.009885 0.29 > 25% 0.00
5 Vacuum Level 0.075834 2 0.037917 1.12 > 25% 1.70
6 Pressure 0.031270 2 0.015635 0.46 > 25% 0.00
7 Heating Rate 0.073621 2 0.036810 1.08 > 25% 1.25
8 Queue Humidity 0.041492 2 0.020746 0.61 > 25% 0.00

ERROR 0.067496 2 0.033748 84.81
TOTAL 0.490036 17
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EXPERIMENT ID: Shrink 5-6 2d RESPONSE: % Shrink
DEPARTMENT: Amfuel UNITS OF MEAS.:

SET UP BY: C. Marshall SAMPLING METHOD:

RECORDED BY: crm NO. OF SAMPLES TO TEST: 1

FIXED SETUP:
SPECIAL INSTRUCTIONS:

UNITS OF AVERAGES:

CRITERIA: MAXIMIZE RESPONSE
## FACTOR LEVEL SETUP COMMENT
1 Vulc Temp - NOT CRITICAL
2 Vulc Time - NOT CRITICAL
3 Flow Temp - NOT CRITICAL
4 Flow Time - NOT CRITICAL
5 Vacuum Level - NOT CRITICAL
6 Pressure - NOT CRITICAL
7 Heating Rate - NOT CRITICAL
Queue Humidity - NOT CRITICAL

OPTIMAL RESPONSE:

OPTIMAL: 0.286611

USING 95% CONFIDENCE: 0.100321 TO 0.472902
USING 99% CONFIDENCE: -0.143129 TO 0.716351
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*
* TABLE OF AVERAGES
* AMFUEL

EXPERIMENT ID: Shrink 1-2 7d RESPONSE: % shrink

DEPARTMENT: Amfuel UNITS OF MEAS.:
SET UP BY: C. Marshall SAMPLING METHOD:
RECORDED BY: crm NO. OF SAMPLES TO TEST: 1

FIXED SETUP:
SPECIAL INSTRUCTIONS:

UNITS OF AVERAGES:

4 SOURCE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4
1 Vulc Temp 0.228000 0.17377

2 Vulc Time 0.158500 0.212667 0.231500

3 Flow Temp 0.166833 0.181500 0.254333

4 Flow Time 0.198000 0.200333 0.204333

5 Vacuum Level 0.191667 0.187833 0.223167

6 Pressure 0.198167 0.225167 0.179333

7 Heating Rate 0.208667 0.177167 0.216833

Q Queue Humidity 0.179333 0.233667 0.189667
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* ANALYSIS OF VARIANCE (ANOVA) Date: 01-15-1992 *
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EXPERIMENT ID: Shrink 1-2 74 RESPONSE: % shrink
DEPARTMENT: Amfuel UNITS OF MEAS.:

SET UP BY: C. Marshall SAMPLING METHOD:

RECORDED BY: crm NO. OF SAMPLES TO TEST: 1

FIXED SETUP:
SPECIAL INSTRUCTIONS:

% %

## Source SS d.f MS F Alpha Contrib
1 Vulc Temp 0.013230 1 0.013230 5.22 25% 12.13
2 Vulc Time 0.017235 2 0.008618 3.40 25% 13.80
3 Flow Temp 0.026352 2 0.013176 5.20 25% 24.14
4 Flow Time 0.000123 2 6.1423E~-05

0.02 > 25% 0.00

5 Vacuum Level 0.004511 2 0.002255 0.89 > 25% 0.00

6 Pressure 0.006369 2 0.003184 1.26 > 25% 1.47

7 Heating Rate 0.005265 2 0.002632 1.04 > 25% 0.22

2 Queue Humidity 0.009990 2 0.004995 1.97 > 25% 5.58

ERROR 0.005070 2 0.002535 42.64
TOTAL 0.088144 17
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EXPERIMENT ID: Shrink 1-2 74 RESPONSE: % shrink
DEPARTMENT: Amfuel UNITS OF MEAS.:

SET UP BY: C. Marshall SAMPLING METHOD:

RECORDED BY: crm NO. OF SAMPLES TO TEST: 1

FIXED SETUP:
SPECIAL INSTRUCTIONS:

UNITS OF AVERAGES:

CRITERIA: MAXIMIZE RESPONSE
## FACTOR LEVEL SETUP COMMENT
1 Vulc Temp - NOT CRITICAL
2 Vulc Time - NOT CRITICAL
3 Flow Temp - NOT CRITICAL
4 Flow Time - NOT CRITICAL
5 Vacuum Level - NOT CRITICAL
6 Pressure - NOT CRITICAL
7 Heating Rate - NOT CRITICAL
Queue Humidity - NOT CRITICAL

OPTIMAL RESPONSE:

OPTIMAL: 0.200889

USING 95% CONFIDENCE: 0.149832 TO 0.251946
USING 99% CONFIDENCE: 0.083109 TO 0.318669
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* TABLE OF AVERAGES Date: 01-15-1992 *
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* AMFUEL
' *
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EXPERIMENT ID: Shrink 3-4 7d RESPONSE: % shrink

DEPARTMENT: Amfuel UNITS OF MEAS.:
SET UP BY: C. Marshall SAMPLING METHOD:
RECORDED BY: crm NO. OF SAMPLES TO TEST: 1

FIXED SETUP:
SPECIAL INSTRUCTIONS:

UNITS OF AVERAGES:

e s i e smew e

4 SOURCE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4
1 Vulc Temp 0.955555 0.711111

2 Vulc Time 0.711000 0.722333 1.066667

3 Flow Temp 0.899833 0.866833 0.733333

4 Flow Time 0.777667 0.733333 0.989000

5 Vacuum Level 0.700000 0.900000 0.900000

6 Pressure 0.877833 0.822333 0.799833

7 Heating Rate 0.699833 0.589000 1.211167

Q Queue Humidity 0.977833 0.755500 0.766667
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*
* ANALYSIS OF VARIANCE (ANOVA)
* AMFUEL

EXPERIMENT ID: Shrink 3-4 7d RESPONSE: % shrink

DEPARTMENT: Amfuel UNITS OF MEAS.:
SET UP BY: C. Marshall SAMPLING METHOD:
RECORDED BY: crm NO. OF SAMPLES TO TEST: 1

FIXED SETUP:
SPECIAL INSTRUCTIONS:

% %

#3 Source SS d.f MS F Alpha Contrib
1 Vulc Temp 0.268888 1 0.268888 19.19 5.0% 9.12
2 Vulc Time 0.490387 2 0.245193 17.50 10% 16.55
3 Flow Temp 0.093268 2 0.046634 3.33 25% 2.34
4 Flow Time 0.223988 2 0.11199%4 7.99 25% 7.01
5 Vacuum Level 0.160002 2 0.080001 5.71 25% 4.72
6 Pressure 0.019343 2 0.009672 0.69 > 25% 0.00
7 Heating Rate 1.321675 2 0.660838 47 .17 5.0% 46.30
8 Queue Humidity 0.188298 2 0.094149 6.72 25% 5.74

ERROR 0.028021 2 0.014010 8.21
TOTAL 2.793871 17
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* OPTIMAL COMBINATION
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EXPERIMENT ID: Shrink 3-4 7d

RESPONSE:

UNITS OF MEAS.:

DEPARTMENT: Amfuel
SET UP BY: C. Marshall
RECORDED BY: crm

FIXED SETUP:
SPECIAL INSTRUCTIONS:

UNITS OF AVERAGES:

CRITERIA: MAXIMIZE RESPONSE

SAMPLING METHOD:
NO. OF SAMPLES TO TEST:

% shrink

#3 FACTOR LEVEL SETUP COMMENT
1 Vulc Temp 1 310

2 Vulc Time - NOT CRITICAL
3 Flow Temp - NOT CRITICAL
4 Flow Time - NOT CRITICAL
5 Vacuum Level - NOT CRITICAL
6 Pressure - NOT CRITICAL
- Heating Rate 3 2

Queue Humidity - NOT CRITICAL

OPTIMAL RESPONSE:

OPTIMAL: 1.333389

USING 95% CONFIDENCE: 1.093327 TO 1.573450

USING 59% CONFIDENCE: 0.779608 TO 1.887169
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* TABLE OF AVERAGES

* AMFUEL
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RESPONSE: % Shrink

UNITS OF MEAS.:

EXPERIMENT ID: Shrink 5-6 7d

DEPARTMENT : Amfuel
SET UP BY: C. Marshall SAMPLING METHOD:
RECORDED BY: crm NO. OF SAMPLES TO TEST: 1

FIXED SETUP:
SPECIAL INSTRUCTIONS:

UNITS OF AVERAGES:

% SOURCE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4
1 Vulc Temp 0.681667 0.392111

2 Vulc Time 0.604167 0.554167 0.452333

3 Flow Temp 0.623167 0.428667 0.558833

4 Flow Time 0.582667 0.435833 0.592167

5 Vacuum Level 0.500167 0.528000 0.582500

6 Pressure 0.426333 0.608667 0.575667

7 Heating Rate 0.383333 0.469167 0.758167

» Queue Humidity 0.450000 0.395333 0.765333
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ANALYSIS OF VARIANCE (ANOVA)

AMFUEL

Date:

01~15-1992
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EXPERIMENT ID: Shrink 5-6 74 RESPONSE: % Shrink

DEPARTMENT: Amfuel UNITS OF MEAS.:

SET UP BY: C. Marshall SAMPLING METHOD:

RECORDED BY: crm NO. OF SAMPLES TO TEST: 1

FIXED SETUP:

SPECIAL INSTRUCTIONS:

% %

#4 Source SS d.f MS F Alpha Contrib
1 Vulc Temp 0.377291 1 0.377291 6.18 25% 17.03
2 Vulc Time 0.071847 2 0.035923 0.59 > 25% 0.00
3 Flow Temp 0.117825 2 0.058913 0.96 > 25% 0.00
4 Flow Time 0.092181 2 0.046091 0.75 > 25% 0.00
5 Vacuum Level 0.021048 2 0.010524 0.17 > 25 0.00
6 Pressure 0.113270 2 0.056635 0.93 > 25% 0.00
7 Heating Rate 0.462777 2 0.231389 3.79 25% 18.34
8 Queue Humidity 0.478647 2 0.239323 3.92 25% 19.20

ERROR 0.122169 2 0.061084 45.44
TOTAL 1.857054 17
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EXPERIMENT ID: Shrink 5-6 7d RESPONSE: % Shrink
DEPARTMENT: Amfuel UNITS OF MEAS.:

SET UP BY: C. Marshall SAMPLING METHOD:

RECORDED BY: crm NO. OF SAMPLES TO TEST: 1

FIXED SETUP:
SPECIAL INSTRUCTIONS:

UNITS OF AVERAGES:

CRITERIA: MAXIMIZE RESPONSE
4 FACTOR LEVEL SETUP COMMENT
1 Vulc Temp - NOT CRITICAL
2 Vulec Time - NOT CRITICAL
3 Flow Temp - NOT CRITICAL
4 Flow Time - NOT CRITICAL
5 Vacuum Level - NOT CRITICAL
6 Pressure - NOT CRITICAL
- Heating Rate - NOT CRITICAL
Queue Humidity - NOT CRITICAL

OPTIMAL: 0.536889
USING 95% CONFIDENCE: 0.286260 TO 0.787518
USING 99% CONFIDENCE: -0.041269 TO 1.115047
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* AMFUEL *

*

*x**************************************************************************

EXPERIMENT ID: Shrink 1-2 14d RESPONSE: % shrink

DEPARTMENT : Amfuel UNITS OF MEAS.:
SET UP BY: C. Marshall SAMPLING METHOD:
RECORDED BY: crm NO. OF SAMPLES TO TEST: 1

FIXED SETUP:
SPECIAL INSTRUCTIONS:

UNITS OF AVERAGES:

## SOURCE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4
1 Vulc Temp 0.303000 0.219556

2 Vulc Time 0.187667 0.275167 0.321000

3 Flow Temp 0.208500 0.268833 0.306500

4 Flow Time 0.260500 0.237667 0.285667

5 Vacuum Level 0.235500 0.283500 0.264833

6 Pressure 0.287667 0.287667 0.208500

7 Heating Rate 0.266833 0.229333 0.287667

” Queue Humidity 0.275000 0.290000 0.218833
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EXPERIMENT 1ID: Shrink 1-2 14d RESPONSE: % shrink
DEPARTMENT: Amfuel UNITS OF MEAS.:
SET UP BY: C. Marshall SAMPLING METHOD:
RECORDED BY: crm NO. OF SAMPLES TO TEST: 1
FIXED SETUP:
SPECIAL INSTRUCTIONS:
% %
$# Source SS d.f MS F Alpha Contrib
1 Vulc Temp 0.031333 1 0.031333 1.50 > 25% 4.66
2 Vulc Time 0.055069 2 0.027535 1.32 > 25% 5.93
3 Flow Temp 0.029325 2 0.014663 0.70 > 25% 0.00
4 Flow Time 0.006917 2 0.003459 0.17 > 25% 0.00
5 Vacuum Level 0.007025 2 0.003513 0.17 > 25% 0.00
6 Pressure 0.025069 2 0.012535 0.60 > 25% 0.00
7 Heating Rate 0.010486 2 0.005243 0.25 > 25% 0.00
8 Queue Humidity 0.016888 2 0.008444 0.40 > 25% 0.00
ERROR 0.041786 2 0.020893 89.40
TOTAL 0.223899 17
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EXPERIMENT ID: Shrink 1-2 144

DEPARTMENT: Amfuel
SET UP BY:
RECORDED BY: crm

FIXED SETUP:
SPECIAL INSTRUCTIONS:

UNITS OF AVERAGES:

RESPONSE:

UNITS OF MEAS.:

C. Marshall

CRITERIA: MAXIMIZE RESPONSE

SAMPLING METHOD:
NO. OF SAMPLES TO TEST:

% shrink

4 FACTOR

Vulc Temp

Vulc Time

Flow Temp

Flow Time
Vacuum Level
Pressure
Heating Rate
Queue Humidity

TR WM

\

LEVEL SETUP

CRITICAL
CRITICAL
CRITICAL
CRITICAL
CRITICAL
CRITICAL
CRITICAL
CRITICAL

OPTIMAL RESPONSE:

OPTIMAL:
USING 95% CONFIDENCE:
USING 99% CONFIDENCE:

0.261278
0.114700 TO
-0.076851 TO

0.407855
0.599406
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* TABLE OF AVERAGES Date: 01-15-1992 *
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EXPERIMENT ID: Shrink 3-4 144 RESPONSE: $ shrink

DEPARTMENT: Amfuel UNITS OF MEAS.:
SET UP BY: C. Marshall SAMPLING METHOD:
RECORDED BY: crm NO. OF SAMPLES TO TEST: 1

FIXED SETUP:
SPECIAL INSTRUCTIONS:

UNITS OF AVERAGES:

## SOURCE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4
1 Vulc Temp 1.548111 1.037778
2 Vulc Time 1.056000 1.022333 1.800500
3 Flow Temp 1.267167 1.311667 1.300000
4 Flow Time 1.511667 1.000000 1.367167
5 Vacuum Level 1.055500. 1.355500 1.467833
6 Pressure 1.367167 1.511667 1.000000
7 Heating Rate 1.311167 1.078833 1.488833
Queue Humidity 1.334000 1.522000 1.022833
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EXPERIMENT ID:

Shrink 3-4 14d

RESPONSE:

% shrink

DEPARTMENT: Amfuel UNITS OF MEAS.:

SET UP BY: C. Marshall SAMPLING METHOD:

RECORDED BY: crm NO. OF SAMPLES TO TEST: 1

FIXED SETUP:

SPECIAL INSTRUCTIONS:

3 %

## Source Ss d. MS F Alpha Contrib
1 Vulc Temp 1.171976 1 1.171976 3.17 25% 10.39
2 Vulc Time 2.321915 2 1.160957 3.14 25% 20.49
3 Flow Temp 0.006390 2 0.003195 0.01 > 25% 0.00
4 Flow Time 0.834984 2 0.417492 1.13 > 25% 1.24
5 Vacuum Level 0.545269 2 0.272635 0.74 > 25% 0.00
6 Pressure 0.834990 2 0.417495 1.13 > 25% 1.24
7 Heating Rate 0.507284 2 0.253642 0.69 > 25% 0.00
8 Queue Humidity 0.762669 2 0.381334 1.03 > 25% 0.31

ERROR 0.739050 2 0.368525 66.33
TOTAL 7.724525 17
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EXPERIMENT ID: Shrink 3-4 144 RESPONSE: % shrink
DEPARTMENT: Amfuel UNITS OF MEAS.:

SET UP BY: C. Marshall SAMPLING METHOD:

RECORDED BY: crm NO. OF SAMPLES TO TEST: 1

FIXED SETUP:
SPECIAL INSTRUCTIONS:

UNITS OF AVERAGES:

CRITERIA: MAXIMIZE RESPONSE
## FACTOR LEVEL SETUP COMMENT
1 Vulec Temp - NOT CRITICAL
2 Vulc Time - NOT CRITICAL
3 Flow Temp - NOT CRITICAL
4 Flow Time - NOT CRITICAL
5 Vacuum Level - NOT CRITICAL
6 Pressure - NOT CRITICAL
- Heating Rate - NOT CRITICAL
Queue Humidity - NOT CRITICAL

OPTIMAL: 1.292944
USING 95% CONFIDENCE: 0.676507 TO 1.909382
USING 99% CONFIDENCE: -0.129069 TO 2.714958



——

/

-  kkkkkkR ARk Ak kkkkkkkhkkhkkhhkkkkhkhkhkhkhkhhkkhrkhhhhhhkhkhhkhhdkkkkhhhdhbhhhhdddhhdhix
*

Date: 01-15-1992 *
*
*

*
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EXPERIMENT 1ID: Shrink 5-6 14d RESPONSE: % Shrink

DEPARTMENT: Amfuel UNITS OF MEAS.:
SET UP BY: C. Marshall SAMPLING METHOD:
RECORDED BY: crm NO. OF SAMPLES TO TEST: 1

FIXED SETUP:
SPECIAL INSTRUCTIONS:

UNITS OF AVERAGES:

#4 SOURCE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4
1 Vulc Temp 0.767667 0.511000
2 Vulc Time 0.526167 0.858667 0.533167
3 Flow Temp 0.752333 0.523667 0.642000
4 Flow Time 0.730833 0.509500 0.677667
5 Vacuum Level 0.756167 0.652333 0.509500
6 Pressure 0.685000 0.735667 0.497333
7 Heating Rate 0.487833 0.761333 0.668833
Queue Humidity 0.585500 0.630167 0.702333
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EXPERIMENT ID: Shrink 5-6 14d RESPONSE: %$ Shrink

DEPARTMENT: Amfuel UNITS OF MEAS.:
SET UP BY: C. Marshall SAMPLING METHOD:
RECORDED BY: Ccrm NO. OF SAMPLES TO TEST: 1

FIXED SETUP:
SPECIAL INSTRUCTIONS:

% %

## Source ss d.f MS F Alpha Contrib
1 Vulc Temp 0.296449 1 0.296449 1.54 > 25% 5.02
2 Vulc Time 0.433111 2 0.216556 1.13 > 25% 2.34
3 Flow Temp 0.156928 2 0.078464 0.41 > 25% 0.00
4 Flow Time 0.160190 2 0.080095 0.42 > 25% 0.00
5 Vacuum Level 0.184053 2 0.092027 0.48 > 25% 0.00
6 Pressure 0.189177 2 0.094589 0.49 > 25% 0.00
7 Heating Rate 0.232239 2 0.116119 0.60 > 25% 0.00
8 Queue Humidity 0.041705 2 0.020853 0.11 > 25% 0.00

ERROR 0.384421 2 0.192211 92.64
TOTAL 2.078274 17
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EXPERIMENT ID: Shrink 5-6 1l4d RESPONSE: % Shrink
DEPARTMENT: Amfuel UNITS OF MEAS.:

SET UP BY: C. Marshall SAMPLING METHOD:

RECORDED BY: crm NO. OF SAMPLES TO TEST: 1

FIXED SETUP:
SPECIAL INSTRUCTIONS:

UNITS OF AVERAGES:

CRITERIA: MAXIMIZE RESPONSE
#4 FACTOR LEVEL SETUP COMMENT
1 Vulc Temp - NOT CRITICAL
2 Vulc Time - NOT CRITICAL
3 Flow Temp - NOT CRITICAL
4 Flow Time - NOT CRITICAL
5 Vacuum Level - NOT CRITICAL
6 Pressure - NOT CRITICAL
Heating Rate - NOT CRITICAL
- Queue Humidity - NOT CRITICAL

OPTIMAL RESPONSE:

OPTIMAL: 0.639333

USING 95% CONFIDENCE: 0.194747 TO 1.083919
USING 99% CONFIDENCE: -0.386249 TO 1.664916
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EXPERIMENT ID: TENSILE #2 TC RESPONSE: TENSILE
DEPARTMENT: AMFUEL UNITS OF MEAS.: LBS/SQ IN
SET UP BY: C. MARSHALL SAMPLING METHOD:

RECORDED BY: W. COLEN NO. OF SAMPLES TO TEST: 2

FIXED SETUP:
SPECIAL INSTRUCTIONS:

UNITS OF AVERAGES: LBS/SQ IN

o o — — s a— vt oo e st s
e ===

#% SOURCE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4
1 Vulc Temp 2715.056 2261.611
2 Vulc Time 2473.417 2419.500 2572.083
3 Flow Temp 2564.417 2271.417 2629.167
4 Flow Time 2429.917 2490.917 2544.167
5 Vacuum Level 2407.250 2594.333 2463.417
6 Pressure 2477.250 2567.833 2419.917
7 Heating Rate 2431.667 2610.000 2423.333
Queue Humidity 2567.167 2394.167 2503.667
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RESPONSE: TENSILE
UNITS OF MEAS.: LBS/SQ IN
SAMPLING METHOD:

NO. OF SAMPLES TO TEST: 2

EXPERIMENT ID: TENSILE #2 TC

DEPARTMENT: AMFUEL
SET UP BY: C. MARSHALL

RECORDED BY: wW. COLEN

FIXED SETUP:
SPECIAL INSTRUCTIONS:

% %

## Source SS d.f MS F Alpha Contrib
1 Vulc Temp 1850512 1l 1850512 55.08 0.1% 41.09
2 Vulc Time 143712.0 2 71856.00 2.14 25% 1.73
3 Flow Temp 872112.0 2 436056.0 12.98 0.1% 18.20
4 Flow Time 78448.00 2 39224.00 1.17 0.25
5 Vacuum Level 221184.0 2 110592.0 3.29 3.48
6 Pressure 133504.0 2 66752.00 1.99 1.50
7 Heating Rate 266864.0 2 133432.0 3.97 4.52
8 Queue Humidity 183808.0 2 91904.00 2.74 2.64

ERROR 671888.0 20 33594.40 26.59
TOTAL 4422032 35
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EXPERIMENT ID: TENSILE #2 TC RESPONSE: TENSILE
DEPARTMENT: AMFUEL UNITS OF MEAS.: LBS/SQ IN
SET UP BY: C. MARSHALL SAMPLING METHOD:

RECORDED BY: W. COLEN NO. OF SAMPLES TO TEST: 2

FIXED SETUP:
SPECIAL INSTRUCTIONS:

UNITS OF AVERAGES: LBS/SQ IN

CRITERIA: MAXIMIZE RESPONSE

## FACTOR LEVEL SETUP COMMENT
1 Vulc Temp 1 310

2 Vulc Time - NOT CRITICAL
3 Flow Temp 3 260
4 Flow Time - NOT CRITICAL
5 Vacuum Level - NOT CRITICAL
6 Pressure - NOT CRITICAL
‘ Heating Rate 2 .5
- Queue Humidity - NOT CRITICAL

OPTIMAL RESPONSE:

OPTIMAL: 2977.556

USING 95% CONFIDENCE: 2821.492 TO 3133.620

USING 99% CONFIDENCE: 2764.595 TO 3190.517
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EXPERIMENT ID: TENSILE #4 TC RESPONSE: ~ TENSILE
DEPARTMENT: AMFUEL UNITS OF MEAS.: LBS/SQ IN
SET UP BY: C. MARSHALL SAMPLING METHOD:

RECORDED BY: W. COLEN NO. OF SAMPLES TO TEST: 2

FIXED SETUP:
SPECIAL INSTRUCTIONS:

UNITS OF AVERAGES: LBS/SQ IN

LEVEL 1

LEVEL 3

1 Vulc Temp
2 Vulc Time
3 Flow Temp
4 Flow Time
5 Vacuum Level
6 Pressure
7 Heating Rate
Queue Humidity

2687.889
2619.000
2511.917
2526.083
2498.917
2428.833
2412.750
2574.333

2286.944
2376.333
2364.000
2520.417
2558.833
2541.583
2565.583
2452.917

2466.917
2586.333
2415.750
2404.500
2491.833
2483.917
2435.000
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EXPERIMENT ID: TENSILE #4 TC RESPONSE: TENSILE
DEPARTMENT: AMFUEL UNITS OF MEAS.: LBS/SQ IN
SET UP BY: C. MARSHALL SAMPLING METHOD:

RECORDED BY: W. COLEN NO. OF SAMPLES TO TEST: 2

FIXED SETUP:
SPECIAL INSTRUCTIONS:

% %

#4 Source Ss d.f MS F Alpha Contrib
1 Vulc Temp 1446800 1 1446800 20.75 0.1% 33.56
2 Vulc Time 360880.0 2 180440.0 2.59 25% 5.40
3 Flow Temp o 307392.0 2 153696.0 2.20 25% 4.08
4 Flow Time . 92640.00 2 46320.00 0.66 > 25% 0.00
5 Vacuum Level 145296.0 2 72648.00 1.04 > 25% 0.14
6 Pressure 76624.00 2 38312.00 0.55 > 25% 0.00
7 Heating Rate 140368.0 2 70184.00 1.01 > 25% 0.02
8 Queue Humidity 137904.0 2 68952.00 0.99 > 25% 0.00

ERROR 1394832 20 69741.60 56.78
TOTAL 4102736 35
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EXPERIMENT ID: TENSILE #4 TC RESPONSE: TENSILE
DEPARTMENT: AMFUEL UNITS OF MEAS.: LBS/SQ IN
SET UP BY: C. MARSHALL SAMPLING METHOD: v
RECORDED BY: W. COLEN NO. OF SAMPLES TO TEST: 2

FIXED SETUP:
SPECIAL INSTRUCTIONS:

UNITS OF AVERAGES: LBS/SQ IN

CRITERIA: MAXIMIZE RESPONSE

#4# FACTOR LEVEL SETUP COMMENT
1 Vulc Temp 1 310

2 Vulc Time - NOT CRITICAL

3 Flow Temp - NOT CRITICAL

4 Flow Time - NOT CRITICAL

5 Vacuum Level - NOT CRITICAL

6 Pressure - NOT CRITICAL .

Heating Rate - NOT CRITICAL
o Queue Humidity - NOT CRITICAL

OPTIMAL RESPONSE:

OPTIMAL: 2687.889
USING 95% CONFIDENCE: 2558.065 TO 2817.713
USING 99% CONFIDENCE: 2510.734 TO 2865.043



ey

~——

-~

\\\\\\\\

T
T

khkkhhkkkhkhkhkhhkhhhkhkhkhkhdkdkhkhkkhhhhkhkhkdhkhkhkdhhhhhhkhkhhkhhkhdhhhkhhkhhhkkhkhkhhhhhhkhhhkkii
*

Date: 01-15-1992 *
*
*

*
* TABLE OF AVERAGES
* AMFUEL
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EXPERIMENT 1ID: TENSILE #5 TC RESPONSE: TENSILE
DEPARTMENT: AMFUEL UNITS OF MEAS.: LBS/SQ IN
SET UP BY: C. MARSHALL SAMPLING METHOD:

RECORDED BY: W. COLEN NO. OF SAMPLES TO TEST: 2

FIXED SETUP:
SPECIAL INSTRUCTIONS:

UNITS OF AVERAGES: LBS/SQ IN

o e s e e e e st st

## SOURCE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4
1 Vulec Temp 2429.944 2165.444

2 Vule Time 2333.333 2309.250 2250.500

3 Flow Temp 2244.917 2311.250 2336.917

4 Flow Time 2283.000 2369.417 2240.667

5 Vacuum Level 2245.000 2500.417 2147 .667

6 Pressure 2304.333 2291.667 2297.083

7 Heating Rate 2357.833 2308.333 2226.917

b Queue Humidity 2376.417 2353.917 2162.750
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*
* OFTIMAL COMEINATION Date: 12-0S-1331 *

* AMFUEL *
* *
RN EEEREEEREEFEEEREEEEEERAREFFREEEREEEARELRRREREE AR R AR AR AR FEERCEE RN E RS

EXFERIMENT ID: ‘Share A - Pt 10 FESFONCE: Shore Scale
DEFARTMENT: Amfuel UNITS OF MEAS.:

SET UF RY: Z. Mar=znall SAMFLING METHCD:

FEZCRDED EBEY: crm NQ. OF SAMFLES TO TEST: 1

FIXED SETUF:
SFECIAL INSTRUCTICNS:

UNITS OF AVERAGES:

CRITERIA: MAXIMIZE RESFONSE
H# FACTOR LEVEL SETUF COMMENT
1 Vule Temp - 'NOT CRITICAL _

2 Vulec Time - NOT CRITICAL

3 Flow Temp - NOT CRITICAL

4 Flow Time - NOT CRITICAL

S Vacuum Level - NOT CRITICAL

) Fressure - NOT CRITICAL

7 Heating Rate - NOT CRITICAL

8 Cueue Humidity - NOT CRITICAL
ST oSS ST T R S SR T RS S S S S S S ST S R S S E RS T R EREEEEE TS

OPTIMAL RESFONSE:
OFTIMAL: 73.77778
'JSING 35% CONFIDENCE: 78.31108 TO B80.64448
JSING ‘33% CONFIDENCE: 77.7784& TQO 81.77710
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« ANALYSIS OF VAFRIANMIZ (ANCVAD LCate: 1IZ-0S-13321 ‘<\\‘\\\
# AMFUEL -
* *

*+%*¥*444§4*******%*******4*****i********%%************4****%i********ﬁ**‘*

SEESIMENT ID: fore A - FE 10 FESFONSE : Sheor2 Scale
CEFAFTMENT: Amfuel UNITS CF MEAS.:
FECOFDET BY: crm NO. OF SAMFLES TO TEST: |

FIXED SETUF:
SFECIAL INSTRUCTIONS:

P T T T T T T T P 1 F P E A
e T T S T T N I R TS S S S R R T R R R R R T T T e T T T E e ErE E s e mE s

YA A
Ha Source SS d. f MS F Alpha Contrib
1 Vulc Temp 0.218730 1 0.218750 0.3¢ 25 Q.00
F Vulsc Time 1.445313 2 Q.722E56 G.99 > Z29% Q.00
2 Flow Temp 2.7732428 ey L.38BE713 1.30 2S5 8.532
4 Flaw Time 2.77324328 o 0,38&713 0.33 > ZS% .00
5 Vacuum Level 3.445313 = 1.7226386 2,326 > 2T% 3.12
& Fressure ) 0.781250 e 0. 330625 0,33 > 23% 0,00
7 Heating Rate 2.7734328 2 1.386713 1.30 » 2S% g8.63
8 Quzue Humidity 1.437300 2 0.7187S0 .38 » 25% Q.00
ERFROR 1.4603328 2 C.7304673 £37.473%
TOTAL 15.10338 17
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* TABLE OF AVEFRAIZES Date: 12-05-1331 *
* AMFUEL *
* *

****************************************************************************

FESFONSGE: Share Scale

UNITS OF MEAS.:

EXFERIMENT ID: Share A - Ft 10O

DEFAFRTMENT: Amfuel
SET UF BY: C. Marshall SAMFELING METHCD:
“ECDORDED 3Y: crm Ng. OF SAMFLES TO TEZT: 1

FIXED SETUF:
SFECIAL INSTRUCTIONS:

UNITS OF AVERABGES:

H# SOURLCE LEVEL 1 LEVEL 2 LEVEL 2 LEVEL 4
1 Vulc Temp 79.E6EE6 73.888873

2 Vulec Time 7'3.E6EEEE 80, 15€E6E 73.30000

c] Flow Temp 80, 3333« 7. S0000 7'3. 30000

4 Flow Time 80. 00000 7'3. 30000 73.83233¢

S Vacuum Level 80, 166E6 80, 00000 73. 16666

& Pressure 73.833234 80 . Q000 73.3S0000

7 Heating Rate 7. 50000 79.S0000 80.33334

8 Jueue Humidity 80. 166€6 73.5Q0000 73.EEEEB
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CrTIMAL COMEINATION Jaza;
AMEUEL
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EXFEFIMENT ID:  Share A - Ft 3 FESFONSE: Shore Scale
DEFAFTMENT: Amfuel UNITS OF MEAS.:

SET UF BY: C. Marshall SAMFLING METHOD:

FETOFDED 2V¥: zrm NO. OF SAMFLES TO TEST: 1

FIXED SETUF:
SFECIAL INSTRUZTIONS:

AMITS OF AVERAGES:

CRITERIA: MAXIMIZIE FRESFONSE
32 FACTOR LEVEL SETUF COMMENT

1 Vul:z Temp - NOT CRITICAL

= Vule Time - NOT CRITICAL

3 Flow Temp - NOT CRITICAL

<4 Flow Time - NOT CRITICAL

S Vacuum Level - NOT CRITICAL

[ Fressure - NOT CRITICAL

7 Heating Rate - NOT CRITICAL

=] Queue Humidity - NOT CrRITICAL
ST TSRS S N T S S S S S R T S S S S S S S S E S S S =SS TS S E SRS S ST IS TS S =S =S

OFTIMAL RESPONSE:

— o — — . ——— o ———— —— — — —— ——— - ——————————— ————————— — —— " — —— — T = — o= o e " o ——

QFTIMAL: 73.30000
JSING 9%Z% CONFIDENCE: 73.08440 TO 73.31Z&0

ISING 32% CONFIDENCE: 78.54127 TO 8G.45873
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*
* ANALYSIS OF VARIANCEZ C(ANQVAD Date: 12-05-1331 *
* AMFUEL *
* *

****-‘(-**44****************{'**************************************************

EXFERIMENT ID: Shaore A - Pt 3 FESFONSE: Shore Scale
DEFAFRTMENT: Amfuel UNITS OF MEARS.:

SET UF BY: . Marshall SAMFL INIS METHOD:

FECORDED BY: zrm NO. OF SAMFLES TO TEST: 1

FIXED SETUF:
SFECIAL INSTRUCTIONS:

—__._____.==___—__——__——_———_————————_————_——————.———:————-—_-—==___——_—_—_—=____

: A %

H# Source sS d.f MS F Alpha Contrib
1 WVule Temp 0. 500000 1 0.300000 2.38 25% 2.01
2 Vulec Time 2.335338 2 1.167363 €.35 25% 12,12
3 Flow Temp 1.339338 2 0.E6E£7363 3.98 25% &.06
4 Flow Time 1.000000 2 0.500000 Z.38 > 29% 4,02
S Vacuum Level 4.3228125 2 2. 164063 12.88 10% 24,20
& Pressure : 1.335338 2 0.6E7363 3.38 =5% 6.06
7 Heating Rate 3. 000000 2 1.300000 8.33 25% 16.15
8 CQueue Humidity 2.32812S 2 1.164063 6.33 29% 2.07

ERRCR 0, 335338 2 0.167369 17.3
TOTAL 16, 350000 17
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*

« TAELE OF AVEFRAGGES
« AMFUEL
%

Date:

B
—

SRR AS DX SN

{12-08-1331

*x Kk ok %

i*************************************************************&******4*****ﬁ

EXFEZIMENT ID:
DEFEARTMENT:
SET UF BY: .
~ECQOFDED BY: rm

FIXED SETUF:
SFECIAL INSTRULCTIONS:

UNITS OF AVERAGES:

Shore A - Pt 3
Amfuel
Marzhall

RESFONSE:
UNITS OF MEAS.:
SAMPLING METHOD:
NO. OF SAMFLES TO TEST:

Shore Scale

e o e oo o o i o e A T S i o S e P A S U N S S . W o S M T O N S D S S S S S ST S P S R Y P S S ! S S T T S MY D P S o e e e o

1 Vuls Temp

2 Vules Time

3 Flow Temp

4 Flow Time

5 Vacuum Level

& Pressure

7 Heating Fate

8 fueue Humidity

LEVEL 1 LEVEL 2

79.33334 7'3.6EE6E
73.6&E€66 79.8333«
7'3.8333¢ 7'3.1EEEE
73.3233 7'3.3333¢
73. 00000 80. 16E6E
73. 1EEEE 73.8332324

73. 00000
80. 00000

T 73.30000

73.33334

73.S0000
73.83334
73.333324
73.50000
B0.00000
73.166E6
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AMFUEL

OPTIMAL COMEINATION

-+
Date: 12-095-1331 *
*-
*

AREARAIFECERERRIRCERRERIAERCERRREEREEERFEEREREERHHRRFRLE R AR R EEER IR A AR TR ER

TXFEFRIMENT ID: Skaore A — Pt 8 FESFONSE: Share Scale
DEFAFTMENT: Amfuel UNITS OF MEAS.:

SET UF BY: Z. Marshall SAMPLING METHCD:
FECOFDED RY: crm NO. OF SAaMFLES TQ TEST: 1
FIXED SETUF:
SFEZIAL INSTRUCTIONS:
NITS OF AVEFRAIGES:
CRITERIA: MAXIMIZE RESFONSE
============================================================================
## FACTOR LEVEL SETUP COMMENT

1 Yulz Temp - NOT CRITICAL

2 Vulc Time - NOT CRITICAL

3 Flow Temp - NOT CRITICAL

< Flow Time - NOT CRITICAL

S Vaczuum Level - NOT CRITICAL

& Fressure - NOT CRITICAL

7 Heating Rate - NOT CRITICAL

8 Queve Humidity - NOT CRITICAL
E— s C N CEEE EE T ES T T R T E E E S E E T E T T EEEE S SRR S EEEE S EEEEE
JFTIMAL RESFONSE:
OFPTIMAL: 73.66666

JSING 35% CONFIDENCE: 78.34682 TO BO.38651

JISING 337 CONFIDENCE: 78.00610 TO 81.32723
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* ANALYSIS OF VARIANCE (ANOVAD Date: 12-05-1331 *
* AMFUEL *
* *

*******%%*****4********************%****************************************

ZXFERIMENT ID: ‘Share A - Ft 8 FESFONSE: Shore Scale
DEFARTMENT: Amfuel UNITS OF MEAS.:

SET UF BRY: Z. Marshall SAMFLING METHCD:

FRECZORDED EY: crm NO. OF SAMFLES TO TEST: 1

TIXED SETUF:
SFEZIAL INSTRULCTIONS:

e seE TS s SS E T E S T E S E EE T E T T SE  C T E  T E E E E E N EEE SRR SRS =S E SIS S ST
% YA
## Source SS d.f MS F Alpha ©Contrib
1 Vuls Temp Q. 000000 1 0. 000000 Q.00 > 25% 0,00
Z WVulec Time 0.335338 2 0.167369 0.32 » 29% 0,00
2 Flow Temp 0,32812% e 0.164063 0.33 » 23% 0.00
3 Flow Time Q.335328 2 0.167363 0.33 > 23% Q.00
= Vacuum Level 0,328125 2 0.16408&3 .33 > 29% 0,00
& Fressure ' 0.328125 2 0.164063 0.33 = 25% Q.00
7 Heating Rate 1.3353328 2 0.667363 1.33 > 25% 4,10
8 Queue Humidity 4, Q00000 P} 2. 000000 3.37 25% 37.40
ERROR 1.007813 2 0.503306 £e.TT
TOTAL 8. 000000 17
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* TABLE OF AVERAGES Date: 12-05-1331 *

* AMFUEL *
* : *
AR RIERECRRETRREREREEEEREEER LR EEERERERERRRERREAAEERFERREAFEERRERERRL AR E®

EXFEFRIMENT ID: Share A — Ft 8 FESFONSE: Shaore Scale

DEFAFTMENT : Amfuel UNITS OF MEARS.:
SET UF BY: Z. Marshail SAMFLINS METHOD:
RECOFDED EBY: Zrm NO. OF SAMFLES TO TEST: 1

FIXED SETUF:
SFECIAL INSTRUCTIONS:

UNITS QF AVERAIGES:

## SOURLCE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4
1 Vules Temp 73.66666 7'3.686666
2 Vules Time 73.E6EEE 73.8333: 73.50000
3 Flow Temp 79.6EEEE 7'3.30000 7'3.83334
4 Flow Time 79.66EE6 73.83334 7'3. 50000
S Vacuum Level 7'3.30000 - 7'3.83334 73.666€6
& Fressure 73.350000 73.8B333« 73.GEBEE
7 Heating Fate 73.668E6 80, 00000 73.33334
8 Queue Humidity 80. 00000 73. 00000 80, 00000
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* \'\

- OF TIMAL COMEINATION Date: 12-0S5-1391 . T
* AMFUEL *

% *

RS TR LY R TER S ELL L E L E LRSS it At A S LSS S SR AR ARl

EXFEFIMENT ID: Shore A - Ft 7 FESFONSE: Shore Scale
DEFARTMENT: Amfuel UNITS OF MEAS.:
SET UFP BY: Z. Marshall SAMPLING METHCD:

FEZCFRDED RY: crm NO. OF SAMFLES TO TEST: 1

FIXED SETUP:
SFECIAL INSTRUCTIONS:

UNITS OF AVERAGES:

ZRITERIA: MAXIMIZE FRESFONSE
============================================================================
H# FAZTOR LEVEL SETUP COMMENT

1 Vul: Temp - NOT CRITICAL

2 Vulez Time - NOT CRITICAL

2 Flow Temp - NOT ZRITICAL

3 Flow Time - NOT CRITICAL

S Vacuum Level - NOT CRITICAL

& Fressure - NOT CRITICAL

7 Heating Rate - NCT CRITICAL

8 fueus Humidity - NOT CRITICAL
============================================================================
OFPTIMAL RESFONSE:

OPTIMAL: 79.83334

ISING 95% CONFIDENCE: 73.42253 TO B0.z24408

ISING 937 CONFIDENCE: 78.88582 TO 80.78083
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* ANALYSIS OF VAFRIANCE
* AMFUEL
*

CANQVA)D

Date: 12-0S-1331

*
*
*
*

*************************************************************************¥-*<l-

EXFERIMENT ID: ‘Shore A -
DEFARTMENT: Amfuel

SET UFR RY: C. Marshal
FECORDED BRY: crm

FIXED SETUF:
SFECIAL INSTRUCTIONS:

H# Scurce

1 VYulec Temp

2 Vulc Time

Z Flow Temp

4 Flow Time

S Vacuum Level

6 Pressure

7 Heating Fate

8 Gueue Humidity

ERRCE
TOTAL

Pt 7

1

0.3353:8
1.3353328
3. Q00000
0. 335338
1.388125
2.3359:8

0.328125

FESFONSE: Shore Scale
UNITS OF MEAS.:
SAMPL ING METHOD:

NQ. OF SAMPLES TO TEST: |

0.164063

3.20
0.07
J.60
25.45
Q.07
9.352
6.40
13.12

26.38

%
d.f MS F Alpha

1 0, S000Q0 3.035 25%

2 0.1673673 1.02 > 29%
b 0.667363 4,07 5%

2 1.500000 F.14 10%

< 0.1673€9 1.02 > 25%
2 Q.EE40ES3 4.05 25%

2 0.3500000 2.05 23%

2 1.1673673 7.12 25%

7

10.50000

—
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*

* TABLE OF AVERAGES Date; 12-05-1331
* AMFUEL *
* *

EXFERIMENT ID:
DEFARTMENT : Amf
SET UF BY: .

FECORDED BY:

FIXED SETUF:

cYm

Shore A - Pt 7

uel
Marshall

SFECIAL INSTRULCTIONS:

UNITS OF AVERAGES:

——————————————————————————————-—-———'—'——————-——————-——-.—-———

1 Vulce Temp

2 Vulec Time

3 Flow Temp

4 Flow Time

5 Vacuum Level

& Prassure

7 Heating Rate
B8 fueue Humidity

RESFONSE:
UNITS OF MEAS.:
SAMPLING METHOD:
NO. OF SAMPLES 7O TEST: 1

********§+¥***************************************************************4*

Share Scale

I T T T T T T T Tt ittt
1 53 1 1 £ 1t 1 -ttt 2

80, 00000
73.83332

73.83334
73.83334
7'3.E6EEE
73.83334
73. 56666
80. 16666

7'3.66E66
73 .56666
80. 15666
80.3333¢
80, 00000
7'3. 350000
7%.E686E6

73.3333¢

80 . QOO0
7'3. 50000
73. 3333+
72.83324
BO. 16666
80. 16666
80, 00000
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// *
+ OSTIMAL ZOMEBINATICN Date: 12-0S-1331 *
* AMFUEL *
* *

*****&*****4****************************************************************

EXFERIMENT ID: Share A — Pt & FESFONSE: Sheore Scale
CEFARTMENT Amfuel UNMITS OF MEAS.:

SET UF EBY: . Marshall SAMFLINS METHOD:

FECOFDED RY: crm NO. OF SAMFLES 7O TEST: 1

FIXED SETUF:
SFECIAL INSTRUCZTIONS:

IUNITS OF AVERAGES:

CRITERIA: MAXIMIZE FRESPONSE
=S RS T C EEES S ST S S S R S S S ST e e S R S S S T S S S S SIS T I EEETEEEEE=E
He FACTOFR LEVEL SETUP COMMENT

1 Vulc Temp - NOT CRITICAL

2 Vulec Time - NOT CRITICAL

3 Flow Temp - NOT CRITICAL

< Flow Time - NOT CRITICAL

5 Vacuum Level - NOT CRITICAL

6 Fressure - NOT CRITICAL

7 Heating Rate - NOT CRITICAL

8 Queues Humidity - NOT C=ITICAL
EE R TR R A R R P e g 4 4 S a b

OFTIMAL RTSPONSE:

OFTIMAL: 7344444
JSING '35% CONFIDENCE: 78.81065 TO B80.07823
JSING 337 CZONFIDENCE: 77.38233 TO 80.3064%3
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> LEVEL 1 ~EVEL 2 LEVEL 3 LEvVZL 4

14 Viile Temp 73.55556 79.33334

2 viale Time 73.33334 79.500020 7% . 35C00d

o Tlow Tempe 73.33334 73, 150860 TSl o

i Flow TLlme 73,5007 79.83334 Fo.nTTTE .
5 Facuum ewel . 79, 50000 73.33334 79.5IC00u

] Pressure 79, 50000 TS . 50029 G333

7
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M RAakbe 76.33334 T3, 50000
793.83334 T3.686606
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T TMETNT N T-or= A - Pr = TIPSR =SSPt Tl 2L
S TEMT pn. T L LNTTIS O OLE MDA
= b= - =oa s = T Ty
= r: C. Marsratil L ING METHGO
ATy 2 - (= R S| -= r -
<TI0 oY [ e M [ SAMPL_IS [ - -

FIX

Ty

AT D .
> O3ETUR:

elid AL INSTRLCTIOCNT .

iNIT2 DF AVESAZES:
CRITIRIA: MALIMIZE REIFPON3I

_.._.____.__.—-__..____.._.—_-—_-—___._--—-—.—_——_——————--—..—.-_——..-—.._.._._-__--_-_.._____._..,,
_.......-.._.--..—___._——_—--_-__._..__—__.__.__d..__—.-_..-..._.‘_._——__—..._...__.__...-—_.-._.___...___...

. i - —— - ——————— =

- NOT CRITICAL
- NOT SRITICAL
- NOT SRITICAL
- NOT CRITICAL
- NOT CRITICAL _

1 Yule Temo
2 Vile Time
2 Tlow Temp

4 Flow Time
5 Jacuum Level

& Prasiure - NOT IRITICAL
7 Heating Rate - NOT CS<ii Al
) Sueus Humldity - NOT CRITICAL

P e - T T - + T -
e 4+t 3 2 1 b e ]

_——__.————_.—-.——.————----__——--———--_———_—.-__——_——_-—__—_‘___-.._.___.___._..__..—.-_ —-—— = -

OFPTIMAL: 79.38837
USINSG 95% Coni® TOENCE: 78.92314 TQO 79.85463

S ING 3 CONFLDENCZI: 73.31451 TO &3C.463%45

~ORIGINAL PAGE IS
OF POOR QUALITY
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IoET T IMmENT LS ST ol T S S S RESIPOMSE Shar= 3oal
SETASTMENT An~iiel UNITS SF MZas.
AT ® 3 <. Macszhall S3AAR_IMNG METHOD:
AU U ST NC. OF SAMFLES T9DO TIZ37 !

1 Yule Temp 0.0s2500 1 0.062500 2.30 > 25% Q.73
2 aalc Time 0.445%313 2 0.222656 _.Cé > 5% C. 23
3 TLow Temo 0.1171&8a 2 J.0535%4 NES ) 59 C. T
4 Fiow Time 2.731250 2 1.39C0B >.59 25% A S
=] ,cacuum Lavel J.731250 P 3.390625 .35 > 2% w. e
50 Fressur? 3.109375 2 1.554688 .37 Z5% 22 -3
7 —2atina rRate 50.4453513 z 0.222656 .06 Y 25% Q.72
3 Treus Humidity 0.117138 2 0.058594 0.28 > 25 2.l
ZRROR 0.4212875 2 n.210933 Sa. 13
TOTal 2.231250 17 '

ORIGINGL PAQE I3
OF POOR QUALITY
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‘ TAgiLZ 7 AWETASIS Cars [l A
N AMFUEL v
L4
(tk!v((ﬁ(’,t!kt’,!l!‘*((!x!‘:'\V_(‘:!("Y*kﬁ((‘l"(".tkt't"V(vglr(tr(YQ’tl:((v{vvv-(‘
INT T3 Ihoice A - P9 < R T D
EnNT AmT o=l v MZAL
37 : o z~zivall 3 WE TAC
o 2y crm MO L I SAMPLES THY TI T 1
FIXZl SZTLP:
IPEC TAaL INSTRUCTIOMN:

UMITI OOE AVERACGES:

it DR )

1 Yule Temps 73.44464 79.31334%

p Viule Tims 73, 50000 79, Lmono 79. 5C 200
3 Flow Temp 79.33334 73,.335334 7. 5CL4100
4 low Time 72.83334 TO.HRE6H 73,6855
5 Vacuum Level - 73. 146666 79.32334 73. 682h6
> Sressudire. 79.32334 73.5C0C0 78.837%34
7 Heat ina Ratr.s 73. 16656 79.50000 73.5C2130
- R T R s 79.33334 79.32234 79. 322430

IS
OF POOR QuALITY
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. DETIMAC JofZ Thu=" 10w T S R D L

- AMTUEL -
.

(\;._-((-:vtkt!tt!tll!K’t(tkt*,(,l:k*_V.Y(.‘t*lktt‘:z}"'~'<'~""._V_):r TS A - - < orororo
ToorRETIENT O[O Shoer= A = Froa RII,CI L PRI Tt B
DIRPARTIENT Amfue . LAIT S OF ZAL

*IT =T O Mamahall TR TN M Ty

RTLDFLED BY it NC L O OF RaMFoTr TS OTIZIT L

FIKZD IETHIR:

AATOT AL TMSTRUCTIONS

T o I ESI TR ERTRRE=S= —_—'—_——_-_-_._"_....._-__-—_'—‘——'——_-—_——_———--—— i —d—d— i f— -~ — i — IR

Tar - NOT <RITICAL
T - NOT CRITICAL
- NOT CRITICAL .
- NOT CRITICAL

(W I S T O B
1
—
g
<

Time
Vaciam Lavel - NOT CRITICAL e _
o ST - NCGT CRITICAILL . o
7 Hdeatina Rate - N CELTICAL :
3 QJupue Humidity - NOT ZXRITICAL o

OPTIMAL: 79.3888%
USING 95% CONFIDENCE: 78.67464 TO 20.10313
' TT.74124 T} 8L.023253

Ty 3, ST T TEN, DT -
LTTOLE WS ol LB 2

ORIGINAL PAQZ iS
OF POOR QUALITY
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< SAMAL SIS OF /AR IANCE (ANOVAL R [ SRS - P
- AMFIEIL

r_r\-<¢—v.<kx':':t".t*.‘!<k!.!‘!‘:k:tk*:x%(.(*tt!(<tt€kk(QQ\‘.!‘:lz.!,!:,txttxtxr.i:«!.t

1o Srhore A - FL 4 RIIFPINSE = SHors Soen .
Amtite UNITS NF MEAS,
i Ma~hall ANl TG METHOD
S m N CF SAMPLESY T TZAY i
P
MESTRUC TN
% %

.+ Tource 3 oL f M3 F Alokha Corro o
1 vdlc Temo 0.507813 1 0.5273813 1.02 > 25% oo
2 wualce Time 1.445313 2 0.722656 .45 > 25% 2..7
3 F.ow Tenmwo 1.443313 Z 0.7226360 L4 725 % -
4 T loW T Lane S. 1TSS z 1554503 DA =37 R
5 vacuum Level 1.445313 2 N.722656 1.458 > 25% 5.7
& Fressure 2.109375 2 1.054628 Z2.13 > 25% 7.3%7
7  -—=2ating Rate 0.108375 2 0.054638 .11 > 25% .70
& Treuwe Humidity 3.117188 2 1.5585%4 3.1la 25% L+, 33

ERROR U.992188 2 0.496034 a e
T ITAL l14.28125 17

ORIGINAL PAGE IS
OF POOR QUALITY
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" TABLE 27 A/IPASIS a
" AMFUEL

t‘:_q-,<'..*."'.‘1xl'.|<‘<\-.vvvV_'tut<'!<!ktl'tt(<¥t\0:!tt*.!<

rt",‘!"ﬁ:"lk‘?.!('tf(ll'lk(((

Viule Temo 79.22:22 7T9.55556

1

2 vule Time 79.00000 7. 6nob0 73

Z FLlow TeEme T3 5C000 T h.3o0ocs E 2
a Flow Time 73.33334 —3 . 50000 79.32334
> Yacuum Lavel 73,0000 79.50000 T, bb6onb
& Pressuire 79.83334 T 000120 79.3333%4
7 “eatina Rara 72.333324 79. 50000 79.3333a
3 Juerse HAumidicy 79.8333%4 TR.33334 79 _dug

OHIGINAL PAGE IS
OF POCR QUALITY
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\\\
v OPTIMAL COMBINATINN Darc2 LIl=-Z23-0 %>
= AMFIUEL
K P T T T B S T

(l:ktk:xt.kkkzr’.xtxx’.xk 4

z FEzIMENT IC Sirire A - P03 RIIFCMIC: SOt o3l e
DEPARTMENT AT L LNITT CF MEAD
LEZT LR AY: t Mz camala R AMS TNy ME TR0
oo SDEn &y crmmn ANE& SE - AaMPLES TO TZAT L
ST AR TR
SEES TAY INATRUCTINONS
SN T TS OF AVERAGED:
CHiTZIRTA: MANTMIIZE RESPONSE
34 TACTIR LEIVEL  SETUFR COMMENT

1 vulec Teme - NG,y CRITidal

= Jule Time - MOT CEITICAL

3 Flow Tempe - NOT CRITICAL

4 Flow Time - NOT CRITICAL

5 vacuum Level - NOT CRITICAL

= Pressure - NOT CRITICAL

- NOT CXRITICAL

deating Rate
Slieue Humidity

~

CRITICAL

o e i o = i = _.—_..___....-.._“..__._,__.._.._,-__....__-__-_..____.-________..__..______._._____
e —lhord i —R— 84— BB R PR R R 4 1 2 1 2 R R e i

_........-_...-...—_-————-————-_-—_-_,...—_-.—_—__-—.__-———_———_—._—__—_._-__—_._-...-___‘._ e e = —

78.88889
77.43530 7O
75.53572 TO

CPTIMAL :
DS ING 95% CONFIDENCZ:
USING 99% CONFIDENCE:

80.34247
82.24205

ORIGINAL PAQGE IS
OF POOR QUALITY
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v AMFUEL

v((((:(kv,.'."'It".\t't',."..'..'.‘:t((.!t,tk-.<.'f':':!xt.v_(<:‘:1t’:\‘t'.((x‘:ttxvtvt-(’.!!t!“t*‘.t"vrv

oznT IC iroLe2 A - PrS ST IPONSI 3ror2 3cal=
TMENT ANTua. UNITS OfF YzZAas.:
= 2y v Mm=-anail SAMPLUING T T=iD:
DI 2 2T NCLODFE ZaAamELTs TS TIST !
FIKEDS SETLF
SPECTAL INSTRUCTIONE
-1 Source =3 d.rt MS F Alpha Cant
L vVule Temo B Wl lD L Q.5 eld Z.43 > 25% [ I
2 Vule Time 0.108375 2 0.20%u683 Q.03 > 25% 0. 23
3 Fiow F=mo C.ads210 - e lllecdn - > LD 2.2
. Tlow LB TLLTEITE Z 1.2 fen3IR ISR zZE% 0T
5 Vacuum Level 12.103383 2 5.084683 2.46 > 5% CTT.I:Z
6 FirrEssurs 1.4453213 2 Q.722656 .35 > 25% 0.23
7 Heating Rate 0.731250 2 0.330625 .19 > 2575 0.7
8  Quuespr Humidiby 1.781250 2 0.5830625 2.43 > 25% 5.Cd
TREUOR 4.109375 z 2.054688 PR
ToTAL Z21.78125 17

ORIGINAL PAGE IS
OF POOR QUALITY
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sIXED
IPECT

UMITS

o TrmrTErTIITOT . T . MRS <'!."'\\
& 1,Aac = f2-35-10 0
.(*(f"((ﬂ'..t(‘f(t\(‘f*k("T(".(.!,‘!t.t-tr!.'.rvvvfl('.‘t.'.'.K(((‘:ff“:r-'—(lvgfkttog('u!,,,,, N
Arera A - Pt D SIIACISE Sinare Soale
AMT LIS L UNIT2 OF MuEas .
C. Marshall [RAMPLING METHCD
o N, OF SAMPLITT Tl TZ27 .
SN
LEVEL 1 LEVEL 2 LEVE 3 LEVEL 4
78. 66666 79.11111
78.33534 79, 00000 7300534
73.000060C TaL,SCHRS T3 Bath

SETUP:
INSTRUCTI

Al

OF AVERAGES:

Vule Temp
vule Time
Flow Tem
Silow Time

Vacuiuum Lewveal

Prageuire

Heating Rate
sder HumLdi

il

78.5000C
77.8333¢
79.00000
73.66666

79.53334

T3.83334
79.50000
78.50000
79.16660
73.66666

[ SR V7 I
. 4’) L

[T I
N

)
'

n
'

@ e e o — ——_—— - ———— ———————— — _ —— - T W————— - S W A A e e e e A — A N WL 0 Ay ey ==

-QRIGINAL
OF POOR

PAQE IS
QUALITY



< SPTIMAL CIrE INATIGON DI ol Lo=05 =1 33

- AMELE

«
vv(-v;v_l"‘.t.‘:“-,t!»'.-"-k’.'.'.’.Yx)!kl'fxl'*.‘:t‘ftkk’\l’""‘.".!’.-K‘iklk'xt\!"l".K?’."',“!‘:**-~
STamIEINEMT ID: BFocrma A - P2 RIIPONDSE : Ihare Seal-=
CEEAITIENT Amfuel UMNITS JF MEAS. .

TT 2 2 C. M3-shall SAMPL.ING METHRGO:

Il ETI T 2 o) NG, OF SAMPILES T TS !

FIAST SETHP:

S DAl IMSTRUCTIONS

e 1 F 2 -2 1 32 41 F -+t 3 2 2 £ 2 5 2 5 b i

1 Viale Temp - NOT CRITICAL _ _
Z vule Time - NOT CRITICAL
= T luaw Tem - NOT o ITTIlAu
a Flow Time ‘ - NOT CRITICAL
S Vacuum Lavel - NOT CRITICAL
o Fressure - NUT CRITICAL
- kg - T 2ITICAL
ol Luetdia Humicicy - Nl SRITICAL

= = F 3 P - 5 T 2+ -t 1 2+ 2 1 1 1 1 3 2 0 T B i e == ==

NPTIMAL RESPONSE:

OPTIMAL & 78.72222

USTING 95% CONFIDENCE: 77.52470 TG 79.91974
UsSING 39% CONFIDENCE: 75.95976 TO 31.424a3

CRIGINAL PAQZ IS
OF POOR CUALITY
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. AMALT 313 OF VAT IANCE apinval
. AMFUEL
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R EEEEEEEE AT I I B L P I S AR R

wovor X

N b s ke

[T

g FrmEETCEY K

»

~

T—
Tate: 12=0%-1 .90 -
vk xT EETR Y L KL T U xy vy s
IFMENT IO Srore a4 - PEt2 RI Sthore 3cale
S TMINT AmT el Ut
2 37 C. Marsr-ailil A
-~y ™l L e R - -= T
S TP -
Sl INSTRUCTICNS
%3 %

Bk Jource s3S d = Alcha [T R
1 Vuwlc Temp 0.0546838 J0.0¢ Yy Z5% 0.z
2 Nulec Time 2.109375 C. 76 > 25% .20
5 Low Tems &, 1S5S PR ;25 s
% Flow Tima 20105575 .76 o287 2.To
5 wvacuum Lavel 4. 109375 .67 > 25% Sl
6 Pressure 0.445313 3.15% > 285% 12,010
7  mearing Rate 0.109375 .04 > 25% C.Js
3 suete Humiditbr 5.7724383 2.07 > 28% i1z, L

TERemnR Z2.783063 -T T

DD N 21.609383 1

NN N

fsE
DF MEAS.
ING METH D
= ANy T
M3
0.0345633
1.054688
2.C3aedS
1.034438
2.084683
0.222656
0.054683
2.336713
1.3%94531

ORIGINAL FAQE IS
OF POOR QUALITY
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. TA3LI JF AVERAGIS @ca: LI-=0%-:33
« AMFUEL -
< .
("’.'!(’(!V:kk((.!<‘l(x.!,".(‘(Y(t!(':Q!,!!E!(thk'.(.““.!'X(Q.(V(k*:k!(".(""!l”??‘(‘\\k(—
T /ERESIMENT IO SPhims a8 - PE 2 RIS S2OMNTE Inor» SeR -
MER AT TMENT AMTile NI TE OF M. s
=T e B C. Marshall AP TN G METHGT

- A ST T v T T - -—T . 1

FroLT T 2 e

ETRET SZTTUIP:
SPECTAL TNSTRUCTIONS !
LIMNT TS OF AVERAGES:

1 Yiuic Temp 78.66666 73.77778
2 S § Lifes 73.00800 T3.02334q Jd.lzecoo
5} Tilow Te2mo T2.125hE66 T2 .AAS6H 72,5304
@ Tlow Time= 78. 66660 78.3232334 7. lezbe
5 vaouum Lavel - 78. 16606 TR, B6E566 79.33Z3a
6 Pressure 78.83334 78.50000 78.83334
7 Heating Rate 78. 66666 78.666686 78.83334
SJuese Humiditv 76.50000 73.16666 78.5C2000

ORGINAL FRQAZ IS
OF POOR QUALITY
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- JP'—:-“HL_ \:L;I“\b¢Nr— TUN Tamoa ‘_:_(::_‘_ \
- amMFUEL
tv,Ax-.."xr.z.!):txx.“.‘t.(!!lxtttttk.thkrk&!J'rt\\'lerttzx!xltk,_x<<xt':k,t L3P 3N 2N 3% LU S Y
TSI IMENT IO Sho-~=2 A - P01 REAPINSE : SiNore TR L2
OITRASTMEINT AmEie L LUNITS 0OF MEAS. -

SE7 P 31 G, Masshail FTAMPLIMG MEITHFOD
RECORDED 37 Zein MOL uF SAMFLES T3 TIsd L
TTIT O S IT7
SEFECTAalL INSTRUCTICONS:
UNI T2 0OF AVERAGEZ:
CRITIRIA: MAATMITZE RESPCHSE
#h FACTOR LEVEL SETUP COMMENT

! iyl Temo - NOT CRITICAL e o o
2 Viale Time - NCT CRITICAL

3 Flow Temp - NOT CRITICAL

4 Tlow Time . - NCT CRITICAL

3 Yacuum Lavel - MAOT CRITICAL

) Prassure - NOT “=TTICAL

K Heatima Rate - NOT ZRITICAL .

& Sueite Humiditys - NOT CRITICAL

‘},r - I:L _\rJNSE-

CPTIMAL: 78.22222

USING 95% CONFIDENCE: 746. 54656 TO 73.839788

USING 99% CONFIDENCE: 74.35677 TO 82.08768

4 Az 1S
ORIGINAL PRAE !
OF POOR QUALITY



TR IF wvASIAMNIZ AN A oA [
t('-.‘g'*'.((!!".'\<-K!-!'.k!(!tkﬁYxt“..k!".t"(kkk’k“"!"(".!Yl’!'_t'\'(!?',(‘t'(('.'_t-'(-Aa. -
TiESAIMENT IO Srec= A - PE RIZPONST T ZO3L -

TERPAR TMENT : amT e LN TR OE T

SET P2y C MaecarmAall S AT MG NI TN

SESCCSTE L oY ISRINY NG IR YA ad B - LT
JNIIOREZTUR:

SPFECTAL INSTRUCTIOCNSD:

284 Sourece 3S d.f mMsS - Alora [DEDToER R
1 Viule Temp 0.390625 1 0.8s0625 c.33 >y 25% R
2 Viule Time 0.10<375 2 0.554588 2.02 > 25% (D
3 “low Temo 0.437500 2 0.21875%0 Z.03 > Z5% o.o7
4 flecw Time 1.445313 2 0.7226505 J.26 Yy 25% gL TT
5 vacuum Level 0.773438 2 D.3R6e713 Z.l4 Yy 25% . 7))
[ Fimensure 0.109375 2 0.054628 Z2.3d2 > 25% .22
7 “eating Rate 3.103375 2 1.5%4833 .57 > 25% .70
3 e Humidihy 6.7734383 < 3.38a719 .. 24 >y 257% AL LT

IRPOR 5.4/0%33 2 2.730463 G,

[

TOTAL 19.10938

ORITUNAL Pie 185
OFf POOR QUALITY
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PR TR B I A IV A S SO BT T

TLOEITRIMEINMT T Shore A - P RIE PSR Smesra T2l
TR S TMINT AMT LR L LN I T a2 MEAS
: = 3 I Marmatgll TAMPE TN METHID:
TerINTToC “ NiT L DF SAMELLTS T TIAT
= T" 2STT O

e e e e e e o v . — o ——— — —— T = " - - "l W= s Cm W e e E— — em e L D eI e e s e e = =

e Tems 78.00000 73.44444

1 Vi Lt
“ Vigle Time 73.33334 73.1666% 73.150606
3 Tlow Temo 73.00000 78.33334 7A3.323354
x Flow Time 77.83334 78.50000 78.33334
3 Sdaocuum Lewveal 73.00C00 T3.16665 75.50000
s Prea3sure 728.1&&66 783.166656 73.333324
v Heabtina Rate 73.33534 77.666656 78. 506680
78. 16666

3 Nuaiue Humidity 79.00000 77.50000

e e e e e e et o v " ———— e A - - ———— o ——— > " - 1 - - — " T T w8 === e o=
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***************************************************************t************

®
*
*
*

%*

* OPTIMAL COMBINATION Date: 01-15-1992
* AMFUEL

*x*******************************************************t**********i*******

EXPERIMENT ID: TENSILE #5 TC RESPONSE: TENSILE
DEPARTMENT: AMFUEL UNITS OF MEAS.: LBS/SQ IN
SET UP BY: C. MARSHALL SAMPLING METHOD:

RECORDED BY: W. COLEN NO. OF SAMPLES TO TEST: 2

FIXED SETUP:
SPECIAL INSTRUCTIONS:

UNITS OF AVERAGES: LBS/SQ IN

CRITERIA: MAXIMIZE RESPONSE
## FACTCR LEVEL SETUP COMMENT
1 Vulc Temp - NOT CRITICAL

2 Vulc Time - NOT CRITICAL

3 Flow Temp - NOT CRITICAL

4 Flow Time - NOT CRITICAL

5 Vacuum Level - NOT CRITICAL

6 Pressure - NOT CRITICAL

= Heating Rate - NOT CRITICAL

. Queue Humidity - NOT CRITICAL

il
i

OPTIMAL RESPONSE:

OPTIMAL: 2297.694
USING 95% CONFIDENCE: 2150.642 TO 2444.747

USING 99% CONFIDENCE: 2097.030 TO 2498.359
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********************************************************************i***ti**

*
*
*

ANALYSIS OF VARIANCE (ANOVA)

AMFUEL

Date: 01-15-1992

*
*
*
*

**************************************************************************i*

EXPERIMENT ID: TENSILE #5 TC RESPONSE: TENSILE
DEPARTMENT: AMFUEL UNITS OF MEAS.: LBS/SQ IN
SET UP BY: C. MARSHALL SAMPLING METHOD:
RECORDED BY: W. COLEN NO. OF SAMPLES TO TEST: 2
FIXED SETUP:
SPECIAL INSTRUCTIONS:
3 E
4 Source SS d.f MS F Alpha Contrib
1 Vulc Temp 629648.0 1 629648.0 3.52 10% 7.99
2 Vulc Time 43584.00 2 21792.00 0.12 > 25% 0.00
3 Flow Temp 54096.00 2 27048.00 0.15 > 25% 0.00
4 Flow Time 103360.0 2 51680.00 0.29 > 25% 0.00
5 Vacuum Level 796576.0 2 398288.0 2.23 25% 7.77
6 Pressure 976.0000 2 488.0000 0.00 > 25% 0.00
7 Heating Rate 104880.0 2 52440.00 0.29 > 25% 0.00
8 Queue Humidity 330832.0 2 165416.0 0.92 > 25% 0.00
ERROR 3579216 20 178960.8 84.24
TOTAL 5643168 35
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* TRBLE oF AVEFAGES Date= 1:_05_1-3-31 *
* AMFUEL .
* *

praprgrgpprpnrg S SR E S PP LI LS LS LSS LSS L LSS LSS SR SIS AR R Rl Rt bk bkl sl

EXFERIMENT ID: Share A - Ft 11 FESFONSE: Share Scale

DEFARTMENT : Amfuel UNITS OF MEARS.:
SET UF BY: C. Marshall SAMFLING METHOD:
FEZORDED BY: crm NO. OF SAMFLES TO TEST: 1

FIXED SETUF:
SFEZIAL INSTRUCTIONS:

UNMITS COF AVERAGES:

1

2 Vulec Time

3 Flow Temp

<4 Flow Time

S Vacuum Level

1) Fressure

7 Heating Rate

8 Queue Humidity

73.88889
73.1€6€E6
73.8333¢
80, Q0000
7'3.83334
73.E66EEE
73.83334
73.83334

73.66€66
80.30000
734 SC0Q0
79.6EE6E6
7'3.68666
80. 00000
73,8333

79.33334

73.86688
75.83334
73.6E6E6E6
73.E6€EE6
80. 166866
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*
* AMALYSIS OF VARIANCE (ANOVAD Date: 12-05-1331
* AMFUEL

*
********Q*******************************************************************

SXFEFRIMENT ID: Shore A - Pt 11 FESFONEE: Sheore Scale
DEFARTMENT : Amfuel UNITS OF MEAS.:

SET UF RY: Z. Marsha:il SAMPLING METHOD:

FECORDED RY: crm NO. OF SAMFLES TO TEST: 1

FIXED SETUF:
SFECIAL INSTRUCTIONS:

A yA
## Scurce SS d.f MS F Alpha ©Caontrib
1 Vul: Temp 0.2187350 1 0,.218750 0,20 > 25% 000

2 WVulc Time 5.437300 2 2.7187350 3.70 25% 35.72

2 Flow Temp 0.7734328 2 0.386713 0.33 > 25% Q.00

4 Fleow Time 0, 437300 2 0,213750 0.30 > 29% Q.00

S VYacuum Level 0. 103375 2 0.0354688 0,07 » 2S% 0.00

£ Fressure 0.4435213 2 Q.222656 0.230 > ZS% Q.00

7 Heating Rate 0. 103373 2 0,054688 0.07 > 23% 0.00

8 QOQueue Humidity 2. 103375 2 1.054688 1.44 > 25% S.77
EFRRQOR 1.4€8750 i 0.734373 58.51
TOTAL 11.10338 17
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*
* OFTIMAL COMBINATION Date: 12-05-1331 *
* AMFUEL *
* *

****-!-****&********************************%*******************************44

EXFERIMENT ID: Shore A - Pt 11 RESPONSE: Shore Scale
DEFAFRTMENT: Amfuel UNITS OF MEAS.:
SET UP EY: L. Marshall SAMFLINS METHOD:

REZCFEDED BY: Y m NO. OF SAMFLES TO TEST: 1

FIXED SETUF:
SFECTIAL INSTRUCTIONS:

UNITS OF AVERAGES:

CRITERIA: MAXIMIZE RESFONSE
H# FAZTCE LEVEL SETUF COMMENT
1 Vulc Temp - NOT CRITICAL

p Yulz Time - MOT CRITICAL

3 Flow Temp - NOT CRITICAL

4 Flow Time - NOT CRITICAL

S Vacuum Level - NOT CEITICAL

1) Fressure - NOT ZCRITICAL

7 Heating Rate - NOT CRITICAL

8 Gueve Humidity - NOT CRITICAL
EET TS ESSEEES S ES T T T N E E E E S S S S S T S S S S S S S R S R S EE SRS EESE IR EEES
OPTIMAL RESFONSE:
JFTIMAL: 7%.77778

ISING 35% CONFIDENCE: 78.90877 TO 80.64&73

SING 337 CONFIDENCE: 77.77312 TO 81.78244
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- -
- TAELE OF AVERAIZES Date: 12-0S-1331 e
. AMFUEL *
s *

*-l-**************************************************************************

SXFEFRIMENT ID: Shore A - Pt 12 FESPONSE: Share Szale
DEFARTMENT: Amfuel UNITS OF MEAS.:

SET UF BY: C. Marshall SAMFLINS METHGD:

ZECQORDED BY: crm NQO., OF SAMPLES 7O TEST: 1

“IXED SETUF:
SFECIAL INSTRUCTIONS:

JNITS OF AVERAGES:

e e e e e e e e e i e e M M M S e e T T T T T T S R I N T I T T E RS SNSRI SSEEEES
..——_—-—_——_——————--—_—————_——_——————--————-——--—-.————-——————————----——-——.-———_—_

BH SOURCE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4
1 Vulec Temp 7'3.8888%3 go.11111

2 Vule Time 73.8333¢ 80,3333 73.832324

2 Flow Temp 30.33234 7. 30000 80, 1€EEE

4 Flow Time 30.1EEEE 73.8333 80, Q0000

] Vacueum Level . 73.83334 80. 00000 80.1&88E8

) Fressure 739.8323¢ 80. 16E6E 80 . 00000

7 Heating Rate B(. 00000 80. 1658686 73.8B333:

8 Queus Humidity 80.1E666 73.6E666 80. 16666
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+
* ANALYSIS OF VARIANCE (ANOVAD Date: 12-05-1331 *
* AMFUEL *
*

+*
%*i—**%***4*********************************4*******************************4

EXTERIMENT ID:  Share A - Pt 12 FESFONSE: Sheore Scale
DEFAFRTMENT : Amfuel UNITS OF MEAS.:

SET UF BY: C. Marshal.l SAMFLINIG METHGD:

RECCFRDED BEY: T m NO. OF SAMFLES TO TEST: 1

FIXED SETUF:
SFECIAL INSTRUCTIONS:

A A
HH Source SS d.f MS F Alpha Contrib
1 Vulz Temp 0.218730 1 G.218730 3.73 ZS% Z.37
2 VYulc Time 1.000000 2 0.3500000 8.53 Z5% 14.71
2 Flow Temp 2.2281Z%25 2 1.164063 13.87 S.0% 26.8S5
4 Flow Time 1. 232393 g T, 1873673 2.37 o 25% 3.6S
% Vacuum Level 0.333328 el 0.167'363 .87 > 2% 3.85
& Fressureae : 0.3353328 z 0.1&673€3 Z.87 > Z25% 3.3
7 Heating Rate 0.228125 2 0.164063 2.80 > 29% 2.32
8 CGueue Humidity 1.000000 2 Q. 300000 <33 25% 14,7
ERFOFR 0.117188 2 0.028534 1€.60
TOTAL €. 000000 17
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* *
- OFTIMAL COMBRINATION Date: 1I-05-1331 *
* AMFUEL *
* %

*¥.-5pf--'(»-f‘.-*************************************4***************************4’1’-****

EXFESIMENT ID: Shore A - Ft 12 FESFONSE: Shaovra Scale
DEFARTMENT : Amfuel UNITS OF MEAS.:

SET UF BRY: C. Marshall SAMFLINS METHCD:

CEZCOFDED EBY: crm NO. OF SAMFLES TO TEST: 1

FIXED SETUF:
SFECIAL INSTRUCTIONS:

UNITS OF AVERAGES:

CRITERIA: MAXIMIZE FESFONSE
## FalTIF LEVEL SETUF ZOMMENT
1 Vulec Temp - NOT CRITICAL

z Yulz Time - MOT CRITIZA

3 Flow Temp 1 OO0

3 Flow Time - - NOT CRITICAL

S Vacuum Level - NOT CRITICAL

& Fressure - NOT CRITICAL

7 Heating Rate - NOT CRITICAL

3 Queue Humidity - NOT CRITICAL
============================================================================
IFTIMAL RESFONSE:

JFTIMAL: 80.33334

‘SING 395% CONFIDENCE: 73.90817 TO 80.73850

SING 33% CONFIDENCE: 79.35286 TO 81.31411
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-i-**********é****************************l-***f{-**********4*6*******6**‘&**
*

TARLE OF AVERAGES Date: 01-13-1332 *
AMFUEL ' *
*

****\

Rk . ol ****‘******************************************************************

EXFPERIMENT ID: DSC TESTS FESFONSE: GLASS TRANS
DEFARTMENT: AMFUEL UNITS OF MEAS.: DE3 C

SET UF BEY: C. MARSHALL SAMPLING METSCD:

FEZORDED RBY: MATECH NO. COF SAMFLES TO TEST: |1

FIXED SETUP:
SPECIAL INSTRUCTIONS:

UNITS OF AVERAGES: DEG

e e e I T T b b b b B2 bbb E bt b e et
## SOURCE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4

1 Yulec Temp =43, 54000 -43.83223

2 Vulec Time ~33, 363234 -43.70667 -43,38833

3 Flow Temp ~-43.46667 -43.,'33333 -43. 359834

4 Flow Time -43.470Q00 -43, 32000 -43.E£6833

5 Vacuum lLevel -43.41167 -43,31333 -43.,73334

& Pressure -44, 64167 -43.S46867 -42.87001

7 Heating Rate -43,82333 -43, 37500 -43, 86000

8 Queue Humidity -a32, S8EE7 -44,20167 -43. 27000



*********44***46*********{-*4***************4******%***‘***&\»,,

e K I A e

* \
* FESFONSE FLOTS Date: 01-13-1332 *

* AMFUEL *

¥* *

¥* % % ‘**********************************************************************-(»

EXFERIMENT ID: DSC TESTS FRESFONSE: GLASS TRANS
DEFPARTMENT: AMFUEL UNITS CF MEAS.: DE3 ©

SET UFP BY: Z. MARSHALL SAMFLING METHOD:

FECZORDED BY: MATECH NQO. OF SAMFLES TO TEST: 1

FIXED SETUF:
SFECIAL INSTRULCTIONS:

UNITS OF AVERAGES: DEG C

-42.5
-43.8 ]

-43.5 PR S | A
N ZVV VY
-44.5

-45.0
Source @ 1

#H  SOURCE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4
1  Uulc Tewp 318 356

2 Vulc Yine 1 3 1

3 Flow lemp 200 238 260

4 Flow Tine 3 -]

3 Uacuun Level 8.3 26 28

6 Pressure @ 100 135

? Heahnﬁ Rate 1 .3 2

8 Queue 4 ] 12
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****4{-********4*******‘*******************{»*********{-****Q*****é***{b****

*
ANALYSIS OF VARIANCE (ANGCVA) Date: 01-13-1332 *
AMFUEL *
*

***-l--l»***********************************************************************

EXFERIMENT ID: DS TESTS RESFONSE: 5LASS TRANS
DEFARTMENT: AMFUEL UNITS OF MEARS.: DEG C

SET UF BY: C. MARSHALL SAMPLING METHOD:

FECORDED BY: MATECH NO. OF SAMFLES TO TEST: 1

FIXED SETUPF:
SFECIAL INSTRUCTIONS:

A .

H# Source SS d.f MS F Alpha Contrib
1 Vul: Temp 0.382813 1 0.382813 0,24 > 25% 0,00
2 Vulec Time 0.392188 2 0.436034 0.31 > 25% 0.00
2 Flow Temp 0,.838438 2 Q.443213 0.28 > 25% 0.00
4 Flow Time 0.603375 p . 304688 0.19 > 25% 0.00
S Vacuum Level 0.7734328 2 0.28&719 0,24 > ZS% 0,00
& PFressure 3.583844 2 4.734922 3.01 25% 32.04
7 Heating Rate 0.871094 2 0.435547 0.27 > 25% Q.00
8 QOueue Humidity 2.631406 2 1.345703 0.85 > 25% Q.00

ERROR 3.1835374 2 1.391737 £7.36
TOTAL 13.399219 17
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*

#*
* CPTIMAL COMEBINATION Date: 01-13-1332
* AMFUEL

*
***4‘-“-*********************4*********************************‘************{»**

x K %

EXFEFRIMENT ID: pSC TESTS RESFONSE: 5LASS TRANS
DEFARTMENT: AMFUEL UNITS OF MEAS.: DEsS

SET UF RY: C. MARSHALL SAMFLING METHOD:

FEZORDED BY: MATECH NO. OF SAMFLES TO TEST: 1

FIXED SETUF:
SPECIAL INSTRUCTIONS:

UNITS 0OF AVERASES: DEG C

CRITERIA: MAXIMIZE RESFPONSE
============================================================================
## FACTOR LEVEL SETUF COMMENT
1 Vulec Temp - NOT CRITICAL

2 Vul: Time - NOT CRITICAL

3 Flow Temp - NOT CRITICAL

3 Flow Time - NOT CRITICAL

S Vacuum Level - NOT CRITICAL

& Fressure - NOT CRITICAL

7 Heating Rate - NOT CRITICAL

8 Queue Humidity - NOT CRITICAL

—— - G G T T — — - W = W G W S Fww S " AT S ———

—— —— 1 — T o — i . W W N oot S M e

OFTIMAL: -43.68611
JSING 957 CONFIDENCE: -44,96552 TO -42.408670
JSING ‘337 CONFIDENCE: -4€.63750 TO -40.73473
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ATTACHMENT 5

Analysis of Variance of Amfuel Test Data

13/4/14 ASRM 3084.00
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Tensile
2A

Temp @ Vulcanization
Temp @ Flowout

2B

Temp @ Vulcanization

4A

Temp @ Flowout

Heating Rate

Temp @ Vul x Time @ Vul
4B

Temp @ Flowout

Vacuum

Queue Humidity

Temp @ Vul x Time @ Vul
SA

Vacuum

Queue Humidity

Temp @ Vul x Time @ Vul
5B

Temp @ Vulcanization

41.16
36.54

42.29

8.40
12.35
12.92
32.08

16.62
16.32
43.51

40.57
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Tuesday February 4, 1992 10:51 am File: TENSILE2.ANV
ANOVA Table - Raw Data

Source Pool Df S v F S’ rho%
A [N] 1 1032484.5 1032484.5 131.75888 1024648.3 41.16
B [Y] 2 15672.333 7836.1665
C [N] - 2 925472.33 462736.16 59.05134 909800.00 36.54
D [N] 2 43016.333 21508.166 2.74473 27344.000 1.10
E [N] 2 94563.000 47281.500 6.03375 78890.667 3.17
F (N] 2 94096.333 47048.166 6.00398 78424.000 3.15
G (N] 2 154128.00 77064.000 9.83440 138455.67 5.56
H [N] 2 71169.333 35584.666 4.54108 5545%7.000 2.23
AxB [N] 2 58982.333 29491.166 3.76347 43310.000 1.74
el [N] 0 0.00000
e2 [N] 0 0.00000
(e) 2 15672.333 7836.1665 133214.83 5.35
Total (Raw) (-] 17 2489584.5 146446.15



File: TENSILE2.ANV

it e e e e et s

W N DS S W WM WN W N

WN

2761.6667
2282.6667

2495.6667
2507.5000
2563.3333

2673.3333
2201.6667
2691.5000

2453.3333
2551.0000
2562.1667

2426.6667

2602.1667
2537.6567

2483.3333
2622.5000
2459.6667

2542.1667
2624.1667
2400.1667

2607.5000
2457.8333
2501.1667



Tuesday February 4,

1992

10:45 am

= ——

ANOVA Table - Raw Data

File: TENSILZB.ANV

823900.06
186601.33
152785.33
48001.333
156821.33
54772.000
226901.33
139665.33
101792.44

823900.06
93300.665
76392.665
24000.666
78410.665
27386.000
113450.66
69832.665
50896.220

34.32822
3.88742
3.18294

3.26702
1.14105
4.72698
2.90961
2.12062

799899.39
138600.00
104784.00

108820.00
6770.6680

178900.00
91663.998

53791.108

0.00000
0.00000
48001.333

Total (Raw)

1891240.5

111249.44




Tuesday

February 4,

1992

10:45 am

File:

TENSIL2B.ANV

]
WK WK WNKH WNR WP LR

WM

2668.4444
2240.5556

2451.1667
2331.5000
2580.8333

2455.5000
2341.1667
2566.8333

2406.5000
2430.8333
2526.1667

2387.8333
2586.5000
2389.1667

2471.1667
2512.1667
2380.1667

2321.1667
2595.8333
2446.5000

2526.8333
2330.5000
2506.1667

1

2712.0000
2190.3333

ANOVA Level Average Table - Raw Data

2

2604.6667
2058.3333

3

2688.6667
2473.0000

]

)



Tuesday February 4,

1992

10:46 am

NN ONR DR

File:

TENSIL4A.ANV

R s T T T s T SN e s s

ANOVA Table - Raw Data

1116516.1
494482.33
217924.00
19506.333
22292.333
64897.000
200160.33
6449.3333
165800.78

0.00000
0.00000
6449.3333

Total (Raw)

(-]

17

2312028.5

1116516.1
247241.16
108962.0C
9753.1665
11146.166
32448.500
100C80.16
3224.6666
84900.390

3224.6666

136001.68

346.24234
76.67185
33.79016

3.02455
3.45653
10.06259
31.03582

26.32842

N

1113291.4
488033.00
211474.67
13057.000
15843.000
58447.667
193711.00

163351.45

54819.332

48.15

21.11
9.15
0.56
0.69
2.353
8.38

7.07




Tuesday February 4,

1992

10:46 am

File: TENSIL4A.ANV

WN W N [N S W N W N W=

W N

2764.8889
2266.7778

2739.0000
2342.1667
2466.3333

2484.5000
2399.5000
2663.5000

2524.1667
2551.3333
2472.0000

2477.8333
2562.6667
2507.0000

2456.6667
25983.1667

2492.6667

2384.3333

2642.5000 -

2520.6667

2533.1667

2489.5000 -

2524.8333

1
2851.3333
2626.6667

B

ANOVA Level Average Table - Raw Data

2

3

2671.0000 2772.3333

2013.3333

2160.3333



Tuesday February 4, 1992 10:47 am File: TENSIL4B.ANV
ANOVA Table - Raw Data

Source Pool Df S v F s’ rho%
A [(N] 1 415264.22 415264.22 103.44108 411249.72 23.34
B [N] 2 24147.000 12073.500 3.00747 16118.000 0.91
C [N] 2 156002.33 78001.165 19.42986 147973.33 8.40
D [N] 2 93549.000 46774.500 11.65139 85520.000 4.85
E (N] 2 225516.00 112758.00 28.08768 217487.00 12.35
F [N] 2 30384.000 15192.000 3.78428 22355.000 1.27
G [Y] 2 8029.0000 4014.5000 '
H [(N] 2 235624.33 117812.16 29.34666 227595.33 12.92
AxB [N] 2 573134.11 286567.05 71.38300 565105.11 32.08
el [N] 0 0.00000
e2 [N] 0 0.00000
(e) 2 8029.0000 4014.5G00 68246.500 3.87
Total (Raw) [-] 17 1761650.0 103626.47




Tuesday Fe

bruary 4, 1992 10:47 am

File: TENSIL4B.ANV

ANOVA Level Average Table - Raw Data

A 1
2
B 1
2
3
c 1
2
3
D 1
2
3
E 1
2
-3
F 1
2
3
G 1
2
3
H 1
2
3
A 1
2

2307.1111

2499.0000
2410.5000
2467.5000

2539.3333
2328.5000

2509.1667

2528.0000
2489.5000
2359.5000

2520.0000
2555.0000
2302.0000

2401.0000
2485.0000
2491.0000

2441.1667
2488.6667
2447.1667

2615.5000
2416.3333
2345.1667

1
2400.0000
2598.0000

B

2
2711.3333
2109.6667

3
2721.3333
2213.6667



Tuesday February 4, 1992 10:49 am File: TENSILSA.ANV

ANOVA Table - Raw Data

Source Pool Df S v F S/ rho%
A [N] 1 32853.389 32853.389 2.61224 20276.667 0.58
B [N] 2 211518.11 105759.05 8.40911 186364.67 5.35
C (N] 2 157121.78 78560.890 6.24653 131968.34 3.79
D [N] 2 196140.11 98070.055 7.79774 170986.67 4.91
E (N] ~ 2 603498.78 301749.39 23.99269 578345.34 16.62
F {N] 2 121692.44 60846.220 4.83800 96538.996 2.77
G [(Y] 2 25153.444 12576.722 .
H [N] 2 593043.44 296521.72 23.57703 567890.00 16.32
AXB [N] 2 1539244.1 769622.05 61.19417 1514090.7 43.51
el [(N] 0 0.00000
e2 [N] 0 0.00000
(e) ' 2. 25152.444 12576.722 213804.27 6.14

-

Total (Raw) [-]

17

3480265.6

204721.51
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Tuesday February 4, 1992 10:49 am File: TENSILSA.ANV
ANOVA Level Average Table - Raw Data
A 1 2311.4444
2 2226.0000
B 1 2201.3333
2 2421.6667
3 2183.1667
C 1 2164.5000
2 2391.1667
3 2250.5000
D 1 2306.1667

2 2373.6667
3 2126.3333
E 1 2221.0000
2 2513.0000
3 2072.1667
F 1 2287.8333
2 235%8.5000
3 2159.8333
G 1 2320.3333
2 2233.0000
3 2252.8333
H 1 2361.8333
2 2429.3333
3 2015.0000

B .

1 2 3 -

A 1 1875.6667 2811.3333 2247.3333
2 2527.0000 2032.0000 2119.0000




Tuesday February 4, 1992 10:50 am File: TENSILSB.ANV
ANOVA Table - Raw Data

Source Pool Df S \ F s’ rho%
A (N] 1 885336.89 885336.89 43.91443 865176.39 40.57
B (N] 2 216979.00 108489.50 5.38129 176658.00 8.28
C [N] 2 110608.00 55304.000 2.74319 70287.000 3.30
D [N] 2 40510.333 20255.166 1.00470 189.33300 0.01
E [N] 2 240074.33 120037.16 5.95408 199753.33 9.37
F [N] 2 131977.00 65988.500 3.27316 91656.000 4.30
G [N] 2 142537.33 71268.665 3.53506 102216.33 4.79
H (Y] 2 40321.000 20160.500
AxB [N] 2 324288.11 162144.05 8.04266 283967.11 13.32
el [N] 0] 0.00000
e2 [N] 0 0.00000
(e) 2 40321.000 20160.500 342728.50 16.07
Total (Raw) (-] 17 2132632.0 125448.94

1




Tuesday February 4,

= =T

1992 10:50 am File: TENSILSB.ANV

. ANOVA Level Average Table - Raw Data

2548.4444

A 1
2
B 1
2
3
c 1
2
3
D 1
2
3
E 1
2
3
F 1
2
3
G 1
2
3
H 1
2
3
A 1
2

2104.8889

2465.3333
2196.8333
2317.8333

2325.3333
2231.3333
2423.3333

2259.8333
2365.1667
2355.0000

2269.0000
2487.8333
2223.1667

2320.8333
2224.8333
2434.3333

2395.3333
2283.6667
2201.0000

2391.0000
2278.5000
2310.5000

1
2817.6667
2113.0000

B

2 3
2472.6667 2355.0000
1921.0000 2280.6667
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Shore A Hardness:
Pt-1:

Eactor

Time @ Flowout
Vacuum

Heating Rate
Queue Humidity _

Temp @ Vul. X Time @ Vul.

Pt-2:

Temp @ Flowout
Time @ Flowout
Vacuum

Queue Humidity

Temp @ Vul. x Time @ Vul.

Pt-3:

Time @ Flowout
Vacuum

Temp @ Vul. x Time @ Vul.

Pt-4:

Time @ Flowout
Pressure
Queue Humidity

Pt-5:

Time @ Flowout
Vacuum
Pressure

Pt-6:
Temp @ Flowout

Time @ Flowout
Queue Humidity

Temp @ Vul. x Time @ Vul.

Pt-7:

Time @ Flowout
Queue Humidity

Pt-8:
Queue Humidity

6.98
3.49
15.70
34.88
27.91

18.51

9.25
18.51
26.22
12.34

9.18
45.92
18.37

21.01
14.01
21.01

3221
18.05
36.24

12.77
19.15
51.06

6.38

25.40
19.05

47.22



Shore A Hardness Continued
Pt-9:

No Significant Factors

Pt-10:

No Significant Factors

Pt-11:
Temp @ Flowout 6.00
Queue Humidirty 18.00
Temp @ Vul. x Time @ Vul. 12.00
Pt-12:
Temp @ Flowout 35.19

The following is a pictorial of the 12 points and the optimum level for that point for each of the
significant factors. The dots indicate not significant at that point and the numbers indicate the
optimum level for that point.

For example:
Factor Pt-9 Pt-10 Pt-11 Pt-12

Pt-5 Pt-6 Pt-7 Pt-8

Pt-1 Pt-2 Pt-3 Pt-4
Temp @ Flowout . . 3 1

. 3 . .

[ ] 3 [ ] [ ]
Time @ Flowout . . . .

2,3 2 2 .

2 3 3 3
Vacuum . [ L) .

3 . . .

3 3 2,3
Pressure . . . .
Heating Rate . . . .
Queue Humidity . . 3

. 1,3 1,3



Tuesday February 4, 1992 10:07 am File: SHOREAl.ANV
ANOVA Table - Raw Data

Source Pool Df S \' F s’ rho%
A [N] 1 0.88889 0.88889 16.00162 0.83334 4.36
B {Y] 2 0.11111 0.05555
Cc [N] 2 0.44444 0.22222 4.00036 0.33334 1.74
D [N] 2 1.44444 0.72222 13.00126 1.33334 6.98
E [N] 2 0.77778 0.38889 7.00072 0.66668 3.49
F (Y] 2 0.11111 0.05555 ’
G (N] 2 3.11111 1.55555 28.00270 3.00001 15.70
H (N] 2 6.77778 3.38889 61.00612 6.66668 34.868
AxB [N] 2 5.44444 2.72222 49.00486 5.33334 27.91
el [N] 0 0.00000
e2 [N] 0 0.00000
(e) 4 0.22222 0.05555 0.94437 4,94
Té_’ca'l (Raw) [-] 17 19.11111 1.12418




Tuesday February 4, 1992 10:07 am File: SHOREAl.ANV

ANOVA Level Average Table - Raw Data

A 1 78.00000
2 78.44444

78.33333
78.16667
78.16667

W N

78.00000
78.33333
78.33333

wWn =

77.83333
78.50000
78.33333 .

W N

- 78.00000
78.16667
78.50000

(P S

78.166€7
78.16667
78.33333

W N

78.33333 ...
77.66667
78.66667

WN

79.00000
77.50000
78.16667

WN

1 2 3
A 1 78.00000 77.33333 78.66667
2 78.66667 79.00000 77.66667



Tuesday February 4, 1592 10:12 am

File: SHOREAZ2.ANV

= ======

ANOVA Table - Raw Data

Source Pool Df S v F s’ rho%
A [Y] 1l 0.05556 0.055%6
B [N] 2 2.11111 1.05555 18.99838 1.99999 g.25
C [N] 2 4.11111 2.05555 36.99694 3.99999 18.51
D (N] 2 2.11111 1.05555 18.99838 1.99999 9.25
E [N] 2 4.11111 2.05555 36.99694 3.99999 18.51
F [N] 2 0.44444 0.22222 3.99964 0.33332 1.54
G (Y] 2 0.11111 0.05555
H [(N] 2 5.77778 2.88889 51.99586 5.66666 26.22
AxB [N] 2 2.77778 1.38889 24.99802 2.66666 12.34
el [N] 0 0.00000
e2 [N] 0 0.00000
(e) 3 0.16667 0.05556 0.94451 4.37
Total (Raw) (-] 17 21.61111 1.27124

— T e




Tuesday February 4, 1992 10:12 am File: SHOREA2.ANV

ANOVA Level Average Table - Raw Data

A 1 78.66667
2 78.77778

78.66667
78.33333
79.16667

W N =

78.16667
78.66667
79.33333

WK

78.66667
78.33333
79.16667

(o)
W

78.16667
78.66567
79.33333

WN

78.83333
78.50000
78.83323

W N

78.66667
78.66667
78.83333

W

79.50000
78.16667
78.50000

W N

1 2 3
A 1 78.33333 78.00000 79.66667
2 79.00000 78.66667 78.66667



Tuesday February 4, 1992 10:13 am

File: SHOREA3.ANV

ANOVA Table - Raw Data

Source Pool Df S \Y F s’ rho%
A [N] 1 0.88889 0.88889 16.00162 0.83334 3.83
B [Y] 2 0.11111 0.05555
C (N] 2 0.44444 0.22222 4.00036 0.33234 1.53
D [N] 2 2.11111 1.05555 19.00180 2.00001 9.18
E [N] 2 10.11111 5.05555 91.00900 10.00001 45.92
F [N] 2 1.44444 0.72222 13.00126 1.33334 6.12
G [N] 2 0.77778 0.38889 7.00072 0.66668 3.06
H [(N] 2 1.77778 0.88889 16.00162 1.66668 7.65
AXB (N] 2 4.11111 2.05555 37.00360 4.00001 18.37
el [N] 0 0.00000
e2 [N] 0 0.00000
(e) 2 0.11111 0.05555 0.94436 4.34

Total (Raw)

21.77778

1.28105

=

i



Tuesday February 4, 1992

10:13 am

File: SHOREA3.ANV

A 1
2
B 1
2
3
c 1
2
3
D 1
2
3
E 1
2
3
F 1
2
3
G 1
2
3
H 1
2
3
A 1
2

78.66667
79.11111

78.83333
79.00000
78.83333

79.00000
78.66667
79.00000

78.50000
78.83333
79.33333

77.83333
79.50000
79.33333

79.00000
78.50000
79.16667

78.66667
79.16667
78.83333

79.33333
78.66667

ANOVA Level Average Table - Raw Data

78.66667 -

1
78.00000
79.66667

2
79.33333
_78.66667

3
78.66667
79.00000

— D G T S P D S G S G S W M o S S D D SR S A G G S A S S —



Tuesday February 4, 1992

10:14 am

File:

SHOREA4 . ANV

ANOVA Table - Raw Data

0.44445
1.33334
1.33334
3.00001

©1.33334
.0 2.00001

3.00001
0.88890

Source Pool Df S v F

A [N] 1 0.50000 0.50000 9.00090
B [N] 2 1.44444 0.72222 12.00126
C [(N] 2 1.44444 0.72222 13.00126
D (N] 2 3.11111 1.55555 28.00270
E {N] - 2 1.44444 0.72222 13.00126
F {N] 2 2.11111 1.05555 19.00180
G (Y] 2 0.11111 0.05555

H {N] 2 3.11111 1.55555 28.00270
AxB [N] 2 1.00000 0.50000 9.00090
el (N] 0 0.000060

e2 [N] 0 0.00G00

(e) 2 0.11111 €.05555

Total (Raw) [-] 17 14.27778 0.83987




Tuesday February 4,

1992 10:14 am

File: SHOREA4.ANV

ANOVA Level Average Table - Raw Data

=

A

N

WNH WOH WM WopR

W

WM

79.22222
79.55556

79.00000
79.66667
79.50000

79.50000
79.00000
79.66667

78.83333
79.50000
79.83333

79.00000
79.50000
79.66667

79.83333
79.00000
79.33333

79.33333
79.50000
79.33333

79.83333
78.83333
79.50000

1
79.00000
79.00000

2
79.66667
79.66667

3
79.00000
80.00000



Tuesday February 4, 1992 10:15 am File: SHOREAS.ANV

Source Pool Df S v F S’ rho%
A (Y] 1 0.05556 0.05556
B [N] 2 0.44444 0.22222 3.99964 0.33332 4.03
C (Y] 2 0.11111 0.05555
D [N] 2 2.77778 1.38889 24.99802 2.66666  32.21
E (N] 2 0.77778 0.38889 6.99946 0.66666 8.05
F [N] 2 3.11111 .1.55555 27.99766 2.99999 36.24
G [N] 2 0.44444 0.22222 3.99964 0.33332 4.03
H (Y] 2 0.11111 0.05555
AXB (N] 2 0.44444 0.22222 3.99964 0.33332 4.03
el (Nj 0 0.00000 T
e2 (N] 0 0.00000 ,
(e) 5 0.27778 0.055586 0.94450 11.41
Total (Raw) [-] 17 8.27778 0.43693 " -

A —— = § 31+ ——r— o S S T e T e e s

\



Tuesday February 4, 1992

3

10:15 am

File: SHOREAS.ANV

et s - e

A 1
2
B 1
2
3
c 1
2
3
D 1
2
3
E 1
2
3
F 1
2
3
G 1
2
3
H 1
2
3
A 1
2

79.44444
79.33333

79.50000
79.16667
79.50000

79.33333
79.33333
79.50000

78.83333
79.66667
79.66667

79.16667
79.33333
79.66667

79.823333
79.50000
76.83333

79.16667
79.50000
79.50000

79.33333
79.33333
79.50000

1
79.66667
79.33333

ANOVA Level Average Table - Raw Data

2
79.33333
79.00000

3
79.33333
79.66667

\

]



Tuesday February 4, 1992

10:16 am

File: SHOREA6.ANV

Source Pool Df

A (N]
B (Y]
c (N]
D [N]
E (Y]
F (Y]
G (Y]
H (N]
AxB [N]
el [N]
e2 [N]
(e)

Total (Raw) [-] 1

ANOVA Table - Raw Data

S \ F
0.22222 0.22222 4.00036
0.11111 0.05555
1.44444 0.72222 13.00126
2.11111 1.05555 19.00180
0.11111 0.05555
0.11111 0.05555
0.11111 0.05555
5.44444 2.72222 49.00486
0.77778 0.38889 7.00072
0.00000
0.C0000
0.44444 0.05555

10.44444 0.61438

1.33334
2.00001

- 5.33334
0.66668

=



Tuesday February 4,

1992 10:16 am

File:

SHOREA6 .ANV

A 1
2
B 1
2
3
c 1
2
3
D 1
2
3
E 1
2
3
F 1
2
3
G 1
2
3
H 1
2
3
A 1
2

79.55556
79.33333

79.33333
79.50000
79.50000

79.33333
79.16667
79.83333

79.50000
79.83333
79.00000

79.50000
79.33333
79.50000

79.50000
79.50000
79.33333

79.33333
79.50000
79.50000

79.83333
78.66667
79.83333

1
79.66667
79.00000

ANOVA Level Average Table - Raw Data

2
79.66667
79.33333

3
79.33333
79.66667



Tuesday February 4, 1992 10:17 am File: SHOREA7.ANV

ANOVA Table - Raw Data

Source Pocol Df S v F S’ rho%
A [N] 1 0.50000 0.50000 3.00012 0.33334 3.17
B [Y] 2 0.33333 0.16666
C (N] 2 1.33333 0.66666 4.00012 1.00001 9.52
D [N] 2 3.00000 1.50000 9.00036 2.66668 25.40
E (Y] 2 0.33333 0.16666
F [N] 2 1.33333 0.66666 4.00012 1.00001 9.52
G [N] 2 1.00000 0.50000 3.00012 0.66668 6.35
H [N] 2 2.33333 1.16666 7.00024 2.00001 19.05
AxB {Y] 2 0.33333 0.16666
el [N] 0 0.00000
e2 [N] 0 0.00000
(e) 6 0.16666 2.83325 26.98

0.99999

Total (Raw)

10.50000

0.61765




Tuesday February 4,

1992

10:17 am

File: SHOREA7.ANV

=mmE=m==

2
B 1
2
3
c 1
2
3
D 1
2
3
E 1
2
3
F 1
2
3
G 1
2
3
H 1
2
3
A 1

80.00000
79.66667

79.83333
79.66667
80.00000

79.83333
80.16667
79.50000

79.83333
80.33333
79.33333

79.66667
80.00000
79.83333

79.83333
79.50000
8C.16667

79.66667
79.66667
80.16667

80.16667
79.33333
80.00000

1
80.00000
79.66667

——

ANOVA Level Average Table - Raw Data

2
79.66667
79.66667

3
80.33333
79.66667



Tuesday February 4, 1992 10:18 am File: SHOREAS8.ANV
ANOVA Table - Raw Data

Source Pool Df S A F S’ rho%
A (Y] 1 0.00000 0.00000
B [N] 2 0.33333 0.16666 1.49995 0.11111 1.39
C (Y] 2 0.33333 0.16666
D [(N] 2 0.33333 0.16666 1.49995 0.11111 1.39
E [N] 2 0.33333 0.16666 1.49995 0.11111 1.39
F [N] 2 0.33333 0,.,16666 1.49995  0.111l1l1 '1.39
G [N] 2 1.33333 0.66666 6.00000 = 1.11111 13.89
E [N] 2 4.00000 2.00000 18.00018 - 3.77778 47.22
AxB [N] 2 1.00000 0.50000 4.50005 0.77778 9.72
el (N] 0 0.00000
e2 [N] 0 0.00000
(e) 3 0.33333 0.11111 1.88887 23.61
Total (Raw) [-] 17 8.00000 0.47059




Tuesday February 4, 1992 10:19 am File: SHOREAS . ANV

o o e it o s
=== ot

ANOVA Level Average Table - Raw Data

1 79.66667
2 79.66667

79.66667
79.83333
79.50000

W

79.66667
79.50000
79.83333

WD

79.66667
79.83333
79.50000

W

79.50000
79.83333
79.66667

W N

F 79.50000
79.83333

79.66667

WN R

75.66667
80.00000
79.33333 ..

W

80.00000
79.00000
80.00000

W N

1 2 3
A 1 80.00000 79.66667 79.33333 -
2 79.33333 80.00000 79.66667



Tuesday February 4, 1992 10:19 am

File: SHOREA9.ANV

=

ANOVA Table - Raw Data

Source Pool Df S \Y% F S’ rho%
A (N] 1 0.50000 0.50000 3.00012 0.33334 2.02
B [N] 2 2.33333 1.16666 7.00024 2.00001 12.12
Cc (N} 2 1.33333 0.66666 4.00012 1.00001 6.06
D [(N] 2 1.00000 0.50000 3.00012 0.66668 4.04
E [N] 2 4.33333 2.16666 13.00048 4.,00001 24.24
F [N] 2 1.33333 0.66666 4.00012 1.00001 6.06
G [N] 2 3.00000 1.50000 9.00036 2.66668 16.16
H [N] 2 2.33333 1.16666 7.00024 2.00001 12.12
AxB (Y] 2 0.33333 0.16666
el {N] ¢] 0.00000
e2 [N] v} 0.00000
(e) 2 0.33333 0.16666 2.83323 17.17
Total (Raw) -] 17 16.50000 0.97059

\



Tuesday February 4, 1992 10:20 am File: SHCREAS.ANV

it
===

ANOVA Level Average Table - Raw Data

A 1 79.33333
2 79.66667

B 1 79.66667
2 79.83333
3 79.00000

c 1 79.83333
2 79.16667
3 79.50000

D 1 79.33333
' 2 79.33333
3 79.83333

E 1 79.00000
2 80.16667
3 79.33333

F 1 79.16667
2 79.83333
3 79.50000

G 1 79.00000
2 79.50000
3 °30.00000

1-.7 80.00000
2 79.33333
3 79.16667

1 2 3
A 1 79.66667 79.66667 T8.66667
2 79.66667 80.00000 79.33333

\



Tuesday February 4, 1992 10:08 am File: SHOREA1lQ0.ANV
ANOVA Table - Raw Data

Source Pool Df S v F S’ rho%
A [Y] 1 0.22222 0.22222
B [N] 2 1.44444 0.72222 3.25002 1.00000 6.62
C [N] 2 2.77778 1.38889 6.25007 2.33334 15.44
D (N] 2 0.77778 0.38889 1.75002 0.33334 2.21
E [N] 2 3.44444 1.72222 7.75007 3.00000 19.85
F [N] 2 0.77778 0.38889 1.75002 0.33334 2.21
G [N] 2 2.77778 1.38889 6.25007 2.33334 15.44
H [N] 2 1.44444 0.72222 3.25002 1.00000 6.62
AXB [N] 2 1.44444 0.72222 3.25002 1.00000 6.62
el [N] 0 0.00000
e2 (N] 0 0.00000
(e) 1 0.22222 0.22222 3.77774 25.00
fotal (Raw) (=] 17 15.11111 0.88889

S S i | e i S S S S S T S




Tuesday February 4, 1992 10:08 am File: SHOREA1Q.ANV

A 1 79.66667
2 79.88889

1 79.66667
2 80.16667
3 79.50000

c 1 80.33333
2 79.50000
3 79.50000

1l 80.00000
2 79.50000
3 79.83333

E 1 80.16667
> 80.00000
3 79.16667

79.83333
8G.00000
79.50000

W

79.£0000
79.50000
80.33333

WNH

80.16667
79.50000
79.66667

(W Sl

1 2 3
A 1 79.66667 80.33333 79.00000
2 79.66667 80.00000 80.00000



Tuesday February 4, 1992 10:09 am File: SHOREA1ll.ANV

—1

ANOVA Table - Raw Data

Source Pool Df S v F S’ rho%
A [N] 1 0.22222 0.22222 4.00036 0.16667 1.50
B [N] 2 5.44444 2.72222 49.00486 5.33334 48.00
C [N] 2 0.77778 0.38889 7.00072 0.66668 6.00
D [N] 2 0.44444 0.22222 4.00036 0.33334 3.00
E (Y] 2 0.11111 0.05555%
F (N] 2 0.44444 0.22222 4.00036 0.33334 3.00
G (Y] 2 0.11111 0.05555
H [N] 2 2.11111 1.05555 19.00180 2.00001 18.00
AxB [N]‘ 2 1.44444 0.72222_' 13.00126 1.33334 12.00
el [N] 0 0.G60000
e2 [N] 0 0.00000
(e) 4 0.22222 0.05555 0.94437 8.50

Total (Raw) (-] 17 11.11111 0.65359




Tuesday February 4, 1992 10:09 am File: SHOREA1ll.ANV

— —

ANOVA Level Average Table - Raw Data

79.88889
79.66667

1
2
B 1 79.16667
2 80.50000
3 79.66667
c 1 79.83333
2 79.50000
80.00000

80.00000
79.66667
79.66667

W

79.83333
79.66667
79.83333

W N e

79.66667
8§0.0C0GO
79.66667

W N

79.83333
79.83333
79.66667

G:
wWe R

79.83333
79.33333
80.16667

W

1 2 3
A 1 79.66667 80.33333 79.66667
2 78.66667 80.66667 79.66667



Tuesday February 4, 1992

e s e e e

10:10 am

File: SHOREA1l2.ANV

ANOVA Table - Raw Data

e ey e

0.22222
1.00000
2.33333
0.33333
0.33333
0.33333
0.33333
1.00000
0.11111

0.22222
0.50000
1.16666
0.16666
0.16666
0.16666
0.16666
0.50000
0.05555

4.50005
10.50005
1.49995
1.49995
1.49995
1.49995

4.50005

0.77778
2.11111
0.11111
0.11111
0.11111
0.11111
0.77778

0.00000
0.00000
0.33333

Total (Raw) [-] 17

6.00000

TR IR
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Tuesday February 4, 1992 10:11 am

File:

SHOREA12.ANV

ANOVA Level Average Table - Raw Data

A 1
2
B 1
2
3
c 1
2
3
D 1
2
3
E 1
2
3
F 1
2
3
G 1
2
3
H 1
2
3
A 1

79.88889
80.11111

79.83333
80.33333
79.83333

80.33333
79.50000
80.16667

80.16667
79.83333
80.00000

- 79.83333

80.00000
80.16667

79.83333
80.16667
80.00000

80.00000
80.16667
79.83333

80.16667
79.66667
80.16667

1
79.66667
80.00000

2
80.33333
80.33333

3
79.66667
80.00000



Differential Scanning Calorimetry

Each cure study insulation panel was checked for the glass
transition temperature (Tg). Itis an indication of the degree

of cure.
S/NofPanels TIg S/Nof Panels  Ig
1 -43.65 10 -43.82
2 -44.20 11 -44.25
3 42.25 12 -45.61
4 -43.53 13 -45.00
5 -43.93 14 -42.89
6 -44.90 15 -41.99
7 -41.33 16 -43.47
8 -44.68 17 -44.01
9 -43.39 18 -43.45




T
\\\\
Tuesday February 4, 1992 9:43 am File: DSC.ANV
ANOVA Table -~ Raw Data

Source Pool Df s v F 5/ rho%
A [Y] 1 0.38427 0.38427
B [N] 2 0.99568 0.49784 1.50160 0.33260 1.66
c [N] 2 0.90148 0.45074 1.35953 0.23840 1.19
D (Y] 2 0.61035 0.30517
E [N] 2 0.77508 0.38754 1.16891 0.11200 0.56
F [N] 2 9.59141 4.79570 14.46492 8.92833 44.66
G [N] 2 0.87514 0.43757 1.31981 0.21206 1.06
H [N] 2 2.69301 1.34650 4.06135 2.02993 10.15
AXB [N] 2 3.16701 1.58350 4.77620 2.50393 12.52
el [N] 0 0.00000
e2 [N] 0 0.00000
(e) 3 0.99462 0.33154 5.63618 28.19
Total (Raw) [-] 17  19.99342 1.17608




Tuesday February 4, 1992 9:44 am File: DSC.ANV

-— s=EES=== =

ANOVA Level Average Table - Raw Data

A 1 -43.54000
2 -43.83222

B 1 -43.96333
2 =43.70667
3 -43.38833

-43.46667
-43.99333
-43.59833

W N

-43.47000
-43.92000
-43.66833

W

-43.41167
-43.91333
-43.73333

W R

F 1 -44.64167
2 =43.54667
3 -42.87000

-43.82333
-43.37500
-43.86000

W N

-43.58667
-44.20167
-43.27000

WD

B
1 2 3
A 1 -43.36667 =44.12000 =-43.13333
2 -44.56000 -43.29333 -43.64333



Shrinkage
Pt 1-2:
1 Day

Pressure
Temp @ Vul x Time @ Vul

2 Days

Temp @ Flowout

Pressure

Queue Humidity

Temp @ Vul x Time @ Vul
7 Days

Temp @ Flowout

Vacuum

Pressure

Heating Rate

Queue Humidity

Temp @ Vul x Time @ Vul
14 Days

Temp @ Vulcanization
Time @ Vulcanization

Pt 3-4:

1 Day

Heating Rate

2 Days

No Significant Factors
7 Days

No Significant Factors
14 Days

Temp @ Vulcanization
Time @ Vulcanization

44.85

13.57
26.69



Shrinkage Continued
Pt 5-6:

1 Day

Time @ Flowout
Vacuum

Pressure

Heating Rate

Queue Humidity

Temp @ Vul x Time @ Vul
2 Days

No Significant Factors

7 Days

No Significant Factors
14 Days

No Significant Factors

271
23.44

8.74
12.76
26.57



\\
Tuesday February 4, 1992 10:24 am File: SHRIN11D.ANV
— o e s s s s oo ey e e — T+ 3 ========
ANOVA Table - Raw Data

Source Pool Df s \' F S’ rho%
A (N] 1 0.00347 0.00347 29.98617 0.00335 13.46
B (N] 2 0.00633 0.00316 27.30729 0.00610 24.52
C [N] 2 1.3168E-3 6.5840E-4 5.68960 1.0854E-3 4.36
D [N] 2 0.00169 8.4500E-4 7.30211 1.4586E-3 5.86
E [N] 2 0.00159 7.9500E-4 6.87003 1.3586E-3 5.46
F [N] 2 0.00343 0.00171 14.77705 0.00320 12.86
G [N] 2 0.00159% 7.9500E~-4 6.87003 1.3586E-3 5.46
H (Y] 2 2.3144E-4 1.1572E-4
AXB [N] 2 0.00523 0.00261 22.55444 0.00500 20.10
el (N] 0 0.00000
e2 [N] 0 0.00000
(e) 2 2.3144E-4 1.1872E-4 0.00197 7.92
Total (Rawf -] 17 0.02488 1.4635E-3

\]



el

/

A 1 0.06133
2 0.03356
B 1 0.02317
2 0.05033
3 0.06883
c 1 0.03767
2 0.04617
3 0.05850
D 1 0.04400
2 0.03767
3 0.06067
E 1 0.04200
2 0.06067
3 0.03967
F 1 0.06283
2 0.05017
3 0.02933
G 1 0.04183
2 0.03983
3 0.06067
H 1 0.05233
2 0.04617
3 0.04383
B
1 2 3
A 1 0.01700 0.06267 0.10433
2 0.03800 0.03333

0.02933



Tuesday February 4, 1992 10:31 am

File: SHRIN31D.ANV

ANOVA Table - Raw Data

Source Pool Df S v F S’
A [N] 1 0.02457 0.02457 7.67812 0.02137
B (N] 2 0.03746 0.01873 5.85312 0.03106
c (Y] 2 0.00640 0.00320
D [N] 2 0.01383 0.00691 2.15937 0.00743
E [N] 2 0.02420 0.01210 3.78125 0.01780
F (N] 2 0.01830 0.00915 2.85937 0.01190
G (N] 2 0.14408 0.07204 22.51250 0.13768
H [N] 2 0.03306 0.01653 5.16563 0.02666
AxB [N] 2 0.00786 0.00393 1.22812 .4600E-3
el (N] 0 0.00000 T/
e2 (N] 0 0.00000
(e) - 2 0.00640 0.00320 0.05440
Total (Raw) [=] 17 0.30976 0.01822




Tuesday February 4, 1992

10:31 am

File: SHRIN31D.ANV

WN LN W W N W WA =

N

0.17789
0.10400

0.08917
0.13350
0.20017

0.12250
0.16683
0.13350

0.11133
0.13350
0.17800

0.10033
0.18817
0.13333

0.17800
0.14467
0.10017

0.08900
0.06700
0.26683

0.20017
0.10017
0.12250

1
0.11133
0.06700

ANOVA Level Average Table -~ Raw Data

2
0.15567
0.11133

3
0.26667
0.13367



Tuesday February 4, 1992 10:39 am File: SHRINS51D.ANV
ANOVA Table - Raw Data

Source Pool Df S v F 34 rho%
A [N] 1 0.02108 0.02108 379443.79 0.02108 17.29
B [N] 2 1.3414E-3 6.7070E-4 12072.721 1.3413E-3 1.10
c (Y] 2 1.1111E-7 5.5555E-8
D [N] -2 0.00330 0.00165 29700.297 0.00330 2.71
E [N] 2 0.02857 0.01428 257042.57 0.02857 23.44
F [N] 2 0.00902 0.00451 81180.812 0.00902 7.40
G (N] 2 0.01066 0.00533 95940.959 0.01066 8.74
H [N] 2 0.01556 0.00778 140041.40 0.01556 12.76
AxB [N] 2 0.03239 0.01619 291422.91 0.03239 26.57
el [N] 0 0.00000
e2 [N]. 0 0.00000 -
(e) 2 1.1111E-7 5.5555E-8 . 9.4444E-7 0.0¢

Total (Raw) [-] -17 0.121°1 0.00717




Tuesday February 4,

1992

10:39 am

File:

SHRINS51D.ANV

ANOVA Level Average Table - Raw Data

A 1
2
B 1
2
3
c 1
2
3
D 1
2
3
E 1
2
3
F 1
2
3
.G 1
2
3
H 1
2
3
A 1
2

0.17478
0.10633

0.13317
0.13583
0.15267

0.14050
0.14050

0.14067

0.15717
0.12400
0.14050

0.18817
0.14283
0.09067

0.14300
0.16667
0.11200

0.10717

-. 0.15000

0.16450

0.11200
0.18100
0.12867

1
0.10933
0.15700

2
0.18600
0.08567

3
0.22900
0.07633

\



\\\
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Tuesday February 4, 1992 10:26 am File: SHRIN12D.ANV
ANOVA Table - Raw Data

Source Pool Df S v F s’ rho%
A [(N] 1 0.01462 0.01462 389.29570 0.01458 20.11
B [N] 2 0.01898 0.00949 252.69605 0.01890 26.07
c [N] 2 0.01089 0.00544 144.85421 0.01081 14.91
D (Y] 2 7.5111E-5 3.7555E-5
E [N] 2 6.3544E-4 3.1772E-4 8.46013 5.6033E-4 0.77
F [N] 2 0.00970 0.0048S 129.14392 0.00962 13.27
G [N] 2 1.0688E-3 5.3440E~-4 14.22980 0.9937E-3 1.37
H [N] 2 0.00301 0.00150 39.94142 0.00293 4.04
AxB [N] 2 0.01354 0.00677 180.26894 0.01346 18.56
el [N] 0 0.00000
e2 [N] 0 0.00000
(e) 2 7.5111E-5 3.7555E-5 6.3844E-4 0.88
Total (Raw) (-] 17 0.07251 0.00427

EEEmm TR s e N T R T S S S eSS SRR RS NETEEE ===




Tuesday February 4,

1992

10:26 am

File: SHRIN12D.ANV

ANOVA Level Average Table - Raw Data

WN LN

W

0.14189
0.08489

0.07300
0.11467
0.15250

0.09600
0.09600
0.14817

0.11483
0.11050
0.11483

0.10650
0.12100
0.11267

0.10033
0.14600
0.09383

0.12317
0.10433
0.11267

0.10650
0.13150
0.10217

1
0.07100
0.07500

2
0.13767
0.09167

3
0.21700
0.08800
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Tuesday February 4, 1992 10:32 am File: SHRIN32D.ANV -
ANOVA Table - Raw Data

Source Pool Df S v F S’ rho%
A [N] 1 0.11972 0.11972 3.29989 0.08344 4.54
B [N] 2 0.09047 0.04523 1.24669 0.017912 0.97
c (Y] 2 0.07256 0.03628
D [N] 2 0.14363 0.07181 1.97933 0.07107 3.86
E [N] 2 0.28590 0.14295 3.94019 0.21334 11.60
F (N] 2 0.27947 0.13973 3.85143 0.20691 11.25
G [N] 2 0.49883 0.24941 6.87459 0.42627 23.18
H [N] 2 0.13483 0.06741 1.85805 0.06227 3.39
AxB [N] 2 0.21383 0.10691 2.945680 0.14127 7.68
el [N] 0 0.00000
e2 [N] 0 0.C0000
(e) 2 0.07256 0.03628 0.61676 33.53
Total (Raw) (-] 17 1.33925 0.10819




-

Tuesday February 4, 1992 10:33 am File: SHRIN32D.ANV

A 1 0.50367
2 0.34056

1 0.36650
2 0.37767
3 0.52217

c 1 0.51100
2 0.36667
3 0.38867

D 1 0.38867
2 0.33333
3 0.54433

E 1 0.24433
2 0.50000
3 0.52200

F 1 0.38867.
2 0.58867
3 0.28200

G 1 0.27767
2 0.33333
3 0.65533

H 1 0.54433
2 0.36667
3 0.35533

1 2 3
A 1 0.31100 0.46667 0.73333
2 0.42200 0.28867 0.31100



Tuesday February 4, 1992 10:32 am File: SHRIN32D.ANV

ANOVA Level Average Table - Raw Data

---——--—-——————--——-—--————---——-----——----—_---——-———-———-————---———-—--—————-—

A 1 0.50367
2 0.34056
B 1 0.36650
2 0.37767
3 0.52217
c 1 0.51100
2 0.36667
3 0.38867
D 1 0.38867
2 0.33333
3 0.54433
E 1 0.24433
2 0.50000
3 0.52200
F 1 0.38867
2 0.58867
3 0.28900
G 1 0.27767
2 0.33333
3 0.65533
H 1 0.54433
2 0.36667
3 0.35533
B
1l 2 3

A 1 0.31100 0.46667 0.73333
2 0.42200 0.28867 0.31100



Tuesday February 4, 1992 10:40 am

Pool Df S

.

-File:

==

SHRINS2D.ANV

= .+

ST e e o e e e e e

0.08386
0.00203

0.04526

~ 0.05607

0.01151
0.05386
0.02173
0.04773

Source v F

A (N] 1 0.09374 .  0.09374 9.48785
B [N] 2 0.02179 0.01089 1.10223
c [N] 2 0.06502 0.03251 3.29049
D (Y] 2 0.01977 0.00988

E (N] 2 0.07583 0.03791 3.83704
F (N] 2 0.03127 0.01563 1.58198
G (N] 2 0.07362 0.03681 3.72571
H [N] 2 0.04149 0.02074 2.09919
AxB [N] 2 0.06749 0.03374 3.41498
el (N] 0 0.00000

e2 [N] 0 0.00000

(e) 2 0.01977 0.00988

Total (Raw) [-] 17 0.49004 0.02883




Tuesday February 4,

1992

10:40 am

File: SHRIN52D.ANV

ANOVA Level Average Table - Raw Data

fy

WN W N W W N WN W

W N

0.35878
0.21444

0.23833
0.31900
0.30250

0.37150
0.24783
0.24050

0.32867

0.28350"
0.24767

0.32383
0.34067
0.19533

c.27383
0.34283
0.24317

0.21683
0.27167
0.37133

0.22400
0.29517
0.34067

1
0.22400
0.25267

2
0.43800
0.20000

3
0.41433
0.19067



Tuesday February 4, 1992 10:27 am File: SHRIN17D.ANV
ANOVA Table - Raw Data

Source Pool Df S v F S/ rho%
A [N] 1 0.01323 0.01323 214.92974 0.01317 14.94
B [N] 2 0.01724 0.00862 140.03736 0.01712 19.42
o [N] 2 0.02635 0.01317 213.95500 0.02623 29.76
D [Y] 2 1.2311E-4 6.1555E-5
E [(N] 2 0.00451 0.00225 36.55268 0.00439 4.98
F [N] 2 0.00637 0.00318 51.66112 0.00625 7.09
G [N] 2 0.00526 0.00263 42.72602 0.00514 5.83
H [N] 2 0.00999 0.00499 81.06571 0.00987 11.20
AXB [N] 2 0.00507 0.00253 41.10145 @ 0.00495 5.62
el N} 0 0.00000
e2 (N] 0 0.00000
(e) 2 1.2311E-4 6.1555E-5 1.0464E-3 1.19
Total (Raw) [=-] 17 0.08814 0.00518

e e S R R R e s N R N R T S T T SN



Tuesday February 4, 1992 10:27 am File: SHRIN17D.ANV

ANOVA Level Average Table - Raw Data

A 1 0.22800
2 0.17378

0.15850
0.21267
0.23150

[V S

0.16683
0.18150
0.25433

W

0.19800
0.20033
0.20433

W

0.19167
0.18783
0.22317

WN

0.19817
€.22517
0.17933

m
WP

0.20867
0.17717
0.21683 .-

0.179233
0.23367
0.18967

o]
WNH WM

1 2 3
A 1 0.16267 0.24600 0.27533
2 0.15433 0.17933 0.18767



Tuesday February 4, 1992 10:36 am File: SHRIN37D.ANV

ANOVA Table - Raw Data

Source Pool Df S A F S’ rho%
A [N] 1 0.14222 0.14222 3.49607 0.10154 3.79
B [N] 2 0.58753 0.29376 7.22124 0.50617 18.88
C [N] .2 0.23681 0.11840 2.91052 0.15545 5.80
D [N] 2 0.13262 0.06631 1.63004 0.05126 1.91
E (N] 2 0.12769 0.06384 1.56932 0.04633 1.73
F (Y] 2 0.08136 0.04068
G [N] 2 0.94071 0.47035 11.56219 0.85935 32.05
H [N] 2 0.32433 0.16216 3.98623 0.24297 9.06
AXB [N] 2 0.10790 0.05395 1.32620 0.02654 0.99
el {(N] 0 0.00000
a2 (N] 0 0.00000
(e) 2 0.08136 0.04068 0.69156 25.79
Total (Raw) [-] 17 2.68116 0.15772




Tuesday February 4, 1992 10:36 am

File:

SHRIN37D.ANV

——

——

ANOVA Level Average Table - Raw Data

A

1
2

W N W N 2 WN W N W N WK

W KN

0.90400
0.72622

0.65533
0.72233
1.06767

0.92200
0.86733
0.65600

0.77767
0.73383
0.93383

0.70050
0.90050
0.84433

0.87833
0.84500
0.72200

0.69983
0.61117
1.13433

1.00100

0.75550
0.68883

1

0.64433
0.66633

2

0.82233
0.62233

1.24533
0.89000



Tuesday February 4, 1992 10:42 am File: SHRINS7D.ANV

_ANOVA Table - Raw Data

Source Pool Df S \Y F S’ rho%
A (N] 1 0.12202 0.12202 4.14470 0.09258 8.51
B (N] 2 0.06098 0.03049 1.03567 0.00210 0.19
C [N] 2 0.20887 0.10443 3.54721 0.14999 13.79
D [N] 2 0.10829 0.05414 1.83899 0.04941 4.54
E (Y] 2 0.05889 0.02944
F [N] 2 0.16647 0.08323 2.82711 0.10759 9.89
G {N] 2 0.10572 0.05286 1.79552 0.04684 4.31
H [N] 2 0.10548 0.05274 1.79144 0.04660 4.29
AxB [N] 2 0.15077 0.07528 2.5604¢6 0.09189 8.45
el [N] 0] 0.00000
e [N] 0 0.00000
(e) 2 0.05889 0.02944 0.50049 46.02
Total (Raw) (-] 17 1.08749 0.06397




Tuesday February 4,

o e e e

1992

10:42 am

File:

SHRIN57D.ANV

A 1
2
B 1
2
3
c 1
2
3
D 1
2
3
E 1
2
3
F 1
2
3
G 1
2
3
H 1
2
3

0.55678
0.39211

0.41683
0.55417
0.45233

0.62317
0.42867
0.37150

0.58267
0.43583
0.40483

0.50017
0.52800

0.39517

0.42633

0.60867
0.38833

0.38333
0.46917
0.57083

0.45000
0.39533
0.57800

1
0.42400
0.40967

2
0.76533
0.34300

3
0.48100
0.42367



Tuesday February 4, 1992 10:21 am File: SHRIN114.ANV
ANOVA Table - Raw Data

Source Pool Df S v F 44 rho%
A [N] 1 0.03133 0.03133 8.97708 0.02784 12.43
B [N] 2 0.05507 0.02753 7.88825 0.04809 21.48
C (N) 2 0.02933 0.01466 4.20057 0.02235 9.98
D (Y] 2 0.00692 0.00346
E (Y] 2 0.00703 0.00351
F [N] 2 0.02507 0.01253 3.59026 0.01809 8.08
G [N] 2 0.01049 0.00524 1.50143 0.00351 1.57
H (N} 2 0.01689 0.00844 2.41834 0.00991 4.43
AxB [Nj 2 0.04178 0.02089 . 5.98567 0.03480 15.54
el (N] - o) 0.00000
e2 (N] 0 0.00000
(e) 4 0.01395 0.00349 0.05932 26.49
Total (Raw) (=] 17 0.223990 0.01317
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Tuesday February 4,

1992

10:22 am

File:

SHRIN114.ANV

ANOVA Level Average Table - Raw Data

W W LN

WN P

0.30300
0.21956

0.18767
0.27517
0.32100

0.20850
0.26883
0.30650

0.26050
0.23767
0.28567

0.23550
0.28350
0.26483

0.28767
0.28767
£.20850

0.26683
0.22933
0.28767

0.27500
0.29000
0.21883

1
0.18367
0.19167

2
0.29600
0.25433

3
0.42933
0.21267



Tuesday February 4, 1992 10:29 am File: SHRIN314.ANV
ANOVA Table - Raw Data

Source Pool Df S v F S’ rho%
A [N] 1 1.17658 1.17658 9.12927 1.04770 13.57
B [N] 2 2.31848 1.15924 8.99472 2.06072 26.69
o (Y] 2 0.00662 0.00331
D [N] 2 0.82928 0.41464 3.21726 0.57152 7.40
E [N] 2 0.55055 0.27527 2.13586 0.29279 3.79
F [(N] 2 0.83148 0.41574 3.22579 0.57372 7.43
G (Y] 2 0.50891 0.25445
H [N] 2 0.75795 0.37897 2.94049 0.50019 6.48
AxB [N] 2 0.73977 0.369588 2.86996 0.48201 6.24
el [N] 0] .0.00000
e2 [N] 0 ‘0.00000
(e) 4 . 0.51553 0.12888 2.19097 28.38
Total (Raw) [-] 17 7.71962 0.45410
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Tuesday February 4,

1992

10:29 am

File:

SHRIN314.ANV

LN W

(RS I

W e W N

WN

1.54844
1.03711

1.05500
1.02333
1.80000

1.26667
1.31217
1.29950

1.51117
1.00100
1.36617

1.05450
1.35450
1.46933

1.36667
1.51117
1.00050

1.31217
1.07783
1.48833

1.33550
1.52000
1.02283

1
1.11000
1.00000

ANOVA Level Average Table - Raw Data

2
1.20200
0.84467

3
2.33333
1.26667



File: SHRIN514.ANV

Source Pool Df S v F S’ rho%
A (N] 1 0.29645 0.29645 14.21823 0.27560 13.26
B [N] 2 0.43311 0.21655 10.38609 0.39141 18.83
C [N] 2 0.15693 0.07846 3.76307 0.11523 5.54
D [N] 2 0.16019% 0.08009 3.84125 0.11849 5.70
E [(N] 2 0.18405 0.09202 4.41343 0.14235 6.85
F [N] 2 0.18918 0.09459 4.53669 0.14748 7.10
G [N] 2 0.23224 0.11612 5.56930 0.19054 9.17
H [Y] 2 0.04171 0.02085
AxB [N} 2 0.38442 0.19221 9.21871 0.34272 16.49
el [N] 0 0.00000
e2 [N] 0 0.00000
(e) 2 0.04171 0.02085 0.35446 17.06

Total (Raw) [-]

e aESsasnimnwe R R S R s S e o e s e e e

17

2.07827

0.12225




Tuesday February 4, 1992 10:37 am File: SHRINS514.ANV

. e
4 -

ANOVA Level Average Table - Raw Data

A 1 0.76767
2 0.51100

0.52617
0.85867
0.53317

WA

0.75233
0.52367
0.64200

W

0.73083
0.50950
0.67767

WP

0.75617
0.65233
0.50950

W

0.68500
0.73567

0.49733

w N

0.48783
0.76133
0.66383

WE R

0.58550
0.63017
0.70233

o+
W

_ 1 2 3
A 1 0.55233 1.19367 0.55700
2 0.50000 0.52367 0.50933



Elongation

2A

No Significant Factors
2B

No Significant Factors
4A

No Significant Factors
4B

No Significant Factors
SA

Time @ Vulcanization
Temp @ Flowout
Vacuum

Pressure

Queue Humidity

SB

No Significant Factors

12.24
12.24
12.24
22.96
22.96
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Tuesday February 4, 1992 9:53 am File: ELONG2A.ANV
ANOVA Table - Raw Data

Source Pool Df S v F S’ rho%
A (Y] 1 5.55556 5.55556
B (N] 2 86.11111 43.05555 7.74999 74.99999 14.21
C [N] 2 36.11111 18.05555 3.25000 24.99999 4.74
D [N] 2 144.44444 72.22222 12.99999 133.33332 25.26
E [N] 2 86.11111 43.05555 7.74999 74.99999 14.21
F [N] 2 19.44444 9.72222 1.75000 8.33332 1.58
G [N] 2 36.11111 18.05555 3.25000 24.99999 4.74
H [(N] 2 77.77778 38.88889 6.99999 66.66666 12.63
AxXB [(N] 2 36.11111 18.05555 3.25000 24.99999 4.74
el [N] 0 0.00000
e2 [N] 0 0.00000
(e) 1 5.5555%6 5.55556 94.44452 17.89
Total (Raw) (=] 17 527.77778 31.04575
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Tuesday February 4, 1992

9:53 am

File: ELONGZ2A.ANV

ANOVA Level Average Table - Raw Data

A1
2
B 1
2
3
c 1
2
3
D 1
2
3
E 1
2
3
F 1
2
3
G 1
2
3
H 1
2
3
A 1

20.55556
21.66667

19.16667
20.00000
24.16667

21.66667
19.16667
22.50000

18.33333
25.00000
20.00000

24.16667
20.00000
19.16667

20.00000
22.50000
20.83333

19.16667
21.66667
22.50000

23.33333
18.33333
21.66667

1
20.00000
18.33333

2
20.00000
20.00000

3
21.66667
26.66667
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Tuesday February 4, 1992 9:55 am File: ELONG2B.ANV
ANOVA Table - Raw Data

Source Pool Df S v F s’ rho%
A [N] 1 5.55556 5.55556 1.00000 1.0000E-5 0.00
B [N] 2 11.11111 5.55555 1.00000 1.0000E-5 0.00
C [N] o2 11.11111 5.55555 1.00000 1.0000E-5 0.00
D (N] 2 11.11111 5.55555 1.00000 1.0000E-5 0.00
E [N] 2 11.11111 5.55555 1.00000 1.0000E-5S 0.00
F (N] 2 11.11111 5.55555 1.00000 1.0000E-5 0.00
G (N] 2 11.11111 5.55555 1.00000 1.0000E-5 0.00
H N) 2 11.11111 5.55555 1.00000 1.0000E-5 0.00
AxB (Y] 2 11.11111 5.55555
el [N] 0 0.00000 o
e2 [N] 0 0.00000 :
(e) 2 11.11111 5.55555 94.44436 100.0
Total (Raw) [-] 17 94.44444 5.55556
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esday February 4, 1992 9:55 am File: ELONG2B.ANV

ANOVA Level Average Table - Raw Data

A 1 20.00000
2 21.11111

B 1 21.66667
2 20.00000
3 20.00000

c 1 20.00000
2 21.66667
3 20.00000

D 1 21.66667
2 20.00000
3 20.00000

E 1 21.66667
2 20.00000
3 20.00000

20.00000
26.00000
21.66667

wN e

20.00000
20.900000
21.66667

FE =

20.030000
21.66667
20.00000

W

B
1 2 3

A 1 20.00000 20.00000 20.00000
2 23.33333 20.00000 20.00000

XY
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Tuesday February 4, 1992 9:56 am

File: ELONG4A.ANV

ANOVA Table - Raw Data

Source Pool Df S v F s’ rho%
A (Y] 1 1.38889 1.38889
B [N] 2 19.44444 9.72222 6.99999 16.66666 9.60
C (N] 2 36.11111 18.05555 12.99999 33.33333 19.20
D (N} 2 36.11111 18.05555 12.99999 33.33333 19.20
E [N] 2 19.44444 9.72222 - 6.99999 16.66666 9.60
F [N] 2 11.11111 5.55555 3.99999 8.33333 4.80
G N} 2 19.44444 9.72222 6.99599 16.66666 9.60
H [N] 2 11.11111 5.55885 3.99999 8.33333 4.890
AXB (1] 2 19.44444 9.72222 6.99999 16.56666 9,60
el (N} 0 0.00000
e2 (N] 0. 0.00000
(e) ;f 1.38889 1.38883 23.61113 13.60
Total (Raw) [-] 17 173.61111 10.21242

EEEEEEEEEETRER -

=======================

s s s s




Tuesday February 4, 1992 9:56 am File: ELONG4A.ANV

ANOVA Level Average Table - Raw Data

A 1 20.00000
2 19.44444

1 18.33333
2 20.00000
3 20.83333

c 1 19.16667
2 18.33333
3 21.66667

18.33333
21.66667
19.16667

WN

20.83333
20.00000
18.33333

WwN R

F 1 19.16667
20.83333

15.16667

W N

20.00000
18.33333
20.83333

WK

20.83333
19.16667
19.16667

=
W N

1 2 3
A 1 20.00000 20.00000 20.00000
2 1l6.66667 20.00000 21.66667
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Tuesday February 4, 1992 9:59 am File: ELONG4B.ANV
ANOVA Table - Raw Data

Source Pool Df S v F S’ rho%
A [N] 1 5.55556 5.55556 4.00000 4.16667 2.78
B (N] 2 8.33333 4.16666 2.99999 5.55555 3.70
C [N] 2 8.33333 4.16666 2.99999 5.55555 3.70
D [(N] 2 33.33333 16.66666 11.99999 30.55555 20.37
E (N] 2 25.00000 12.50000 8.99999 22.22222 14.81
F (N] 2 33.33333 16.66666 11.99999 30.55555 20.37
G [N] 2 8.33333 4.16666 2.99999 $.55555 3.70
H [N] 2 25.00000 12.50000 8.99999 22.22222 14.81
AxB (Y] 2 2.77778 1.38889
el [N] 0 0.00000
e2 (N] 0 0.00000
(e) 2 2.77778 1.38889 23.61113 15.74
Total (Raw) [-] 17 150.00000 8.823583
= . = === = [ === =,




Tuesday February 4, 1992 9:59 am File: ELONG4B.ANV

e e e st s s

ANOVA Level Average Table - Raw Data

A 1 19.44444
2 20.55556

B 1 19.16667
2 20.00000
3 20.83333

c 1 19.16667
2 20.00000
3 20.83333
D 1 20.00000
2 21.66667
3 18.33333

E 1 21.66667
2 19.16667
3 19.16667

20.00000C
21.66667
18.33333

W N

19.16567
20.00000 -
20.83333 .

Wt

21.66667
19.16667
19.16667

W KN

1 2 3
A 1 18.33333 20.00000 20.00000
2 20.00000 20.00000 21.66667



\
\\
Tuesday February 4, 1992 10:02 am File: ELONGSA.ANV
ANOVA Table - Raw Data

Source Pool Df S v F s’ rho%
A (Y] 1 0.00000 0.00000
B (N] 2 11.11111 5.55555 7.00000 9.52381 12.24
C [N] 2 11.11111 5.55555 7.00000 9.52381 12.24
D {Y] 2 2.77778 1.38889
E [N] 2 11.11111 5.55555 7.00000 9.52381 12.24
F (N] 2 19.44444 9.72222 12.25001 17.85714 22.96
G (Y] 2 2.77778 1.38889
H (N] 2 19.44444 9.72222 12.25001 17.85714 22.96
AxB (Y] 2 =9.09E-13 -4.54E-13
el [N] 0 0.00000
e2 (N] 0 0.00000
(e) 7 5.55556 0.79365 13.49206 17.35
Total (Raw) 77.7777 4.57516

-1 17
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Tuesday February 4, 1992 10:02 am File: ELONGSA.ANV

ANOVA Level Average Table - Raw Data

A 1 18.88889
2 18.88889

B 1 18.33333
2 20.00000
3 18.33333

18.33333
20.00000
18.33333

WK

18.33333
19.16667
19.16667

WA

18.33333
20.00000
18.33333

W N

19.16667
17.50000
20.00000

WK

18.33233
19.16667
19.16667

N

17.50000
19.16667
20.00000

WK

1 2 3
A 1 18.33333 20.00000 18.33333
2 18.33333 20.00000 18.33333



Tuesday February 4, 1992 10:04 am File: ELONGS5B.ANV

ANOVA Table - Raw Data

Source Pool Df S v F S’ rho%
A (Y] 1 0.00000 0.00000
B [N] 2 2.77778 1.38889 1.49999 0.92592 2.08
C [N] 2 2.77778 1.38889 1.49999 0.92592 2.08
D [N] 2 11.11111 5.55555 5.99997 9.25925 20.83
E (Y] 2 2.77778 1.38889
F [N] 2 2.77778 1.38889 1.49999 0.92592 2.08
G [N] 2 2.77778 1.38889 1.49999 0.92592 2.08
H [N] 2 11.11111 5.55555 5.99997 9.25925 20.83
AxB [N] 2 8.33333 4.16666 4.49997 6.48147 14.58
el [N] 0 0.00000
e2 [N] 0 0.00000
(e) 3 2.77778 0.92593 15.74080 35.42
Total (Raw) (-] 17 44.44444 2.61438
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Tuesday February 4, 1992 10:04 am File: ELONGSB.ANV
ANOVA Table - Raw Data

Source Pool Df S v F S’ rho%
A [Y] 1 0.00000 0.00000
B (Y] 2 2.77778 1.38889
C [Y] 2 2.77778 1.38889
D [N] 2 11.11111 5.55555 4.39998 8.58585 19.32
E [Y] 2 2.77778 1.38889
F (Y] 2 2.77778 1.38889
G (Y] 2 2.77778 1.38889
H [(N] 2 11.11111 5.55555 4.39998 8.58585 19.32
AxB [N] 2 8.33333 4,16666 3.29998 5.80807 13.07
el [N] 0 0.00000
e2 [(N] 0 0.00000
(e) 11 13.88890 1.26263 21.46468 48.30
Total (Raw) (-] 17 44.44444 2.61438
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Tuesday February 4, 1992 10:05 am

CN22 - s
TURNER J/PUBLICATION
MARSHALL SPACE FLIGHT CENTER
HUNTSVILLE AL .

¢« & « 23

DELETIONS OR CHANGES 544-4494
RETURN ADDRESS CN22D 000002444

File: ELONGSB.ANV

(S W N

Wn

19.44444
19.44444

20.00000
19.16667
19.16667

20.00000
19.16667
19.16667

20.00000
18.33333
20.00000

19.16667
20.00000
19.1€667

20.00000
19.16667
19.16667

19.16667
20.00000
19.16667

18.33333
20.00000
20.00000

1
20.00000
20.00000

ANOVA Level Average Table - Raw Data

2
18.33333
20.00000

3
20.00000
18.33333



